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A NEW “ CONCRETE SERIES” BOOK 


“THEORY AND PRACTICE OF 
STRUCTURAL DESIGN APPLIED TO 
REINFORCED CONCRETE ” 


By B. ERIKSEN 





402 pages. 252 illustrations. 38 tables. Price 25s.; 26s. by post. 
($5.50 in Canada and U.S.A.) 


%& A new book on the Theory of Structures. The methods are applicable to 
all materials, but particular regard is given to reinforced concrete. A com- 
plete treatise from the first laws of statics to the analysis of indeterminate 
structures. Many worked examples. Gives all the information necessary to 


design in reinforced concrete. 


% A feature of the book is the detailed treatment of the fixed-point method 
of analysis, which is applied to continuous beams and frames. A semi- 
graphical application of this method enables bending moments on rigid frames 
to be rapidly calculated with an accuracy sufficient for practical purposes. 
Other methods of analysis of statically-indeterminate structures with members 
of constant or varying moment of inertia are given. Construction of influence 
lines and the calculation of bending moments due to moving loads. Complete 
calculations for the analysis of a bridge with beams of varying depth sup- 
ported on piled foundations. 





CONCRETE PUBLICATIONS LIMITED 


14 PARTMOUTH STREET, LONDON, S.W.! 














June, 1954 CONCRETE AND CONSTRUCTIONAL ENGINEERING 


‘Burton gs 


(SAFETY LOCK—UNIQUE FEATURE) 


xr TUBULAR STEEL PROPS 


(ADJUSTABLE) 
For Supporting Temporary Floor Shuttering 


Burton’s Adjustable Tubular Steel Props 


for the above and many other purposes, are much 

preferred by the men who erect them to the old- 

fashioned Timber Props. They can be erected by one a 
oe man in a few minutes and positively adjusted and safely 

locked in position, thus avoiding any possibility of 

being accidentally or maliciously tampered with. 


Manufactured in our own most modern and 
up-to-date works at Old Hill, Staffs. 


No spanner, jack, or tommy bar necessary; simply lift 
inner tube, insert peg, and tighten up. 
No loose parts to lose, and easily transported. 


BURTON’S ADJUSTABLE TUBULAR 
STEEL BEAM PROPS 
are provided, as illustrated, with a braced head for sup- 
porting temporary shuttering to R.S.J. casings and reinforced 
concrete beams, &c. 





Size HEIGHT Approx. 


Weight each 
Fully Closed Fully Extended in Lbs. 


5 fe. 7 in. 9 ft. 10 in. 50 
. 6 ft. 7 in. 10 ft. 10 in. 54 
x7? " 8 ft. 2} in. 12 fr. 5} in. 58 mx? 
—S b it fe. O in. 16 ft. O in. 72 BEAM PROP 











Head Fitments to suit any Special Job, designed 
for use with BURTON’S PROPS. 


Burton's Patent Solid Dropforged Steel Scaffolding Fittings 
THE LONDON & MIDLAND STEEL SCAFFOLDING CO., LTD. 


ST. LUKE’S WORKS, OLD HILL, STAFFORDSHIRE 
Telegrams : DUBELGRIP, CRADLEY HEATH. Telephone : CRADLEY HEATH 6237/8 


London Offices: 6 LYGON PLACE, S.W.| 
Telephone : SLOane 7291-2-3. Telegrams : DUBELGRIP, SOWEST, LONDON 
A 
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POWER BAR BENDERS 


FOR ALL SIZES OF 


REINFORCING BARS 


STANDARD PRODUCTION MODELS 


The ARD. 50 MODEL—as illustrated on 
right—has a capacity for cold bending 
Mild Steel Bars up to 2” dia. and incor- 
porates a second Bending Head to give 
high-rate bending for small diameter bars. 


The RAS. 40 MODEL shown below is 
a single disc machine of exceptional per- 
formance. With a capacity for 14” dia. 
bars, it bends at highest practical rate— 
e.g. a full hook takes only 3 seconds 
bending time. 


Ensure accuracy, economy 


& simplicity of operation 


INTERESTING FEATURES 


Either of the Models illustrated can 
be supplied motorised or engine 
driven. 

Standard Accessories supplied in- 
clude all necessary Formers and 
Bending Pins, a special Backrest for 
simultaneous bending of a number 
of small diameter bars, and Acces- 
sories for forming right-angle loops 
in one operation. 

Special Safety Device incorporated 
to prevent damage to mechanism if 
overloaded. 


The desired Bending Angle may 
be set mathematically, and this is 
of great assistance in Repetition 
Bending. 


CEMENT & STEEL L™. 


SECOND AVENUE CHATHAM KENT 
Telephone : Chatham 45580 Telegrams and Cables : Cembelgi, Chatham 
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KOPEX PATENT PROCESS 


the pliable steel 
tube for forming all ducts in concrete . . 





it is supplied in }°, 7°, 1", 14", 
1g”, 1)", and 2° diameters (or 
larger sizes if required up to 
8” diameter) and in lengths 
as required. 


yy wy? 


. External ribs 


CO Cd 
rr) 7 » > 


. Smooth bore 

. Easily bent by hand 

. Stays put 

. Extremely light weight 
. No distortion of bore 


No frayed or loose ends 


As approved and supplied 


for the 


eSeREREETEDERER GEER ETE? 


Cad 


7 
.) 
6 . 
BS 
* 


Lee- McCall, Freyssinet, 


4, 
COTTAM TT ULL 


and Gifford-Udall systems > 
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DUCTS FOR PRESTRESSING CABLES 


Labour saving . . . easy to install . . . outer corrugation gives a perfect bond to the surrounding concrete . . . the inside 
of the tube is smooth to facilitate the passage of bars or cables and allows free flow of grout. These are some of the advan- 
tages of the new Uni-Tube which make it the ideal and economical method of forming cable-ducts, with unskilled labour and 
without any special apparatus for the most intricate prestressed concrete design. Coupling covers for use with this tubing 
for McAlloy also supplied. 


DUCTS FOR PERMANENT INSTALLATIONS 


Uni-Tube is also being widely used as the best and most economical means of providing a duct in concrete, which has a 
smooth bore and is free of obstacles, through which electrical wiring, piping, etc., can be passed with speed and a saving 
in labour. 


UNI-TUBES, LTD. 9 SOUTH MOLTON STREET, W.!. Telephone : MAYFAIR 7015 


WORKS: ALPHA STREET, SLOUGH Telephone: SLOUGH 24606 
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The Higher Frequency Vibrator 
with the 


SLOW SPEED 


DRIVE 


‘*Humdinger’’ frequencies of 
10/12,000 VPM can deal more effi- 
ciently with the harshest “‘ mixes’. 
Equally important is the established 
fact that the flexible drives keep 
running week after week. That 
is why so many leading contrac- 
tors have changed to this new 
Vibrator—it reduces hold-ups, in 
addition assures lower vibrating costs 
on every cubic yard placed. 


Please write for leaflet. 


Now available for Trial—Hire or 
Sale. 


PETROL OR ELECTRIC 


ACE Machinery Ltd., Vibrator Department, Porden Rd., Brixton, London, $.W.2. BRixton 3293 (9 lines) 
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ABELSON 


POURING SKIPS 
for CONCRETE, CEMENT and AGGREGATES 





CAPACITY CU. FT. 
18 | 14 9 


SIZE 








Height , Bottom 3 6 3 
‘A Side 38° 





Length 
‘B 





Width 
‘Cc 





Weight 
‘D> 





Overall 
Height inc. 
Chains 
ro 





a Ye" MS. Plate 2” x %e A/iron 





Stand 2" Ajiron |2°A Iron} 2° A Iron | 
‘yv x ‘jz’ 3°0°x 2°842'8"x 2443 0 x77 





Chains to suit- ‘FI’ x ‘F2’ Discharge Gate 

4 leg 5/16°M.S. ? an” aha’ «* . - 

Weight 18 lbs or 25 @s. Bottom 110 x10316x1111 5 x11 

SW.L.16cwt & 30cwt. Side 110 x11] 1 6x8] 16 x8" 
Price Ex-Works C.W. Chains 

£50-0-0 £47-0-0 £35-0-0 


£55-0-0 £50-0-0 £37-0-0 
































OTHER SIZES 
AND TYPES 
MADE TO ORDER 


SEE OUR STAND 
NO. 2. M. O. W. 


SCI CAA BUILDING PLANT 
| ABELSON EXHIBITION 


JUNE 24—30 


Please write to Dept. C.S.1: 
ABELSON & CO. (Engineers) LTD., SHELDON, BIRMINGHAM, 26 
Phone : Sheldon 2424 (10 lines) Grams : Abelson, Birmingham 


London Office Manchester Office 
70 VICTORIA STREET, LONDON, S.W.1 100 OXFORD ROAD, MANCHESTER, 13 
Telephone: TATe Gallery 9444 Telephone : Manchester ARDwick 1328 





CONCRETE AND CONSTRUCTIONAL ENGINEERING 


WORAA DiI) as 


wag 


s |) make it 


Heod Plate for Beam 4 
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* High Tensile 
Steel Pin 


® Adjusted by Nut 
and Handle 


‘ 


= 
- 

= 
Wes 

a 

= 

= 

= 

= 

= 
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® in three sizes 
Standard and 
Beam Types 











® individually vested 
to Safe Load 





12 fc. 3 ins. 





10 fc. 7 ins. | 14 fc. 9 ins. 

















MILLS SCAFFOLD CO. LTD. 


(A subsidiary of Guest, Keen & Nettlefolds, Ltd.) 


Head Office: TRUSSLEY WORKS, HAMMERSMITH GROVE, LONDON, W.6 - Telephone: RiVerside 5026/9 


Agents ond Depots: BELFAST + BIRMINGHAM + BOURNEMOUTH ~ BRIGHTON ~ BRISTOL + CANTERBURY - CARDIFF 
COVENTRY « CROYDON . DUBLIN + GLASGOW + HULL * ILFORD + LIVERPOOL + LOWESTOFT - MANCHESTER 
NEWCASTLE * NORWICH + PLYMOUTH * PORTSMOUTH - READING - SHIPLEY - SOUTHAMPTON ~- SWANSEA - YARMOUTH 
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COAL BLENDING 
BUNKER 


FOR 
WOODALL DUCKHAM CONSTRUCTION COMPANY LTD 
AT JOHN LYSAGHT’S SCUNTHORPE WORKS LIMITED 





de Le Oe ED 


ROMNEY HOUSE, TUFTON STREET, LONDON, S.W.! 


TELEPHONE ABBEY 736! 
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STAYTHORPE POWER STATION 

By courtesy of The British Electricity Authority 
Engineers and Main Contractors : 

Messrs. Balfour, Beatty & Co. Ltd. 
Consulting Architects : 


Messrs. Cecil Howitt & Partners 


FRANKIPILES 


THE FRANK! COMPRESSED PILE COMPANY LIMITED 
39 VICTORIA STREET LONDON S.W.1 
Telephone : Abbey 6006-9 - Telegrams : Frankipile , Sowest London 


And in AUSTRALASIA * 8. W. INDIES © RHODESIA * S. AFRICA 
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FRANKI (Driven) Piles 
FORUM (Bored) Piles 
MIGA (Jacked) Piles 


“i R. C. Foundations 


| 
! 
AND WE HOLD THE JOB UP 
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This one-inch head pneumatic im- 
mersion vibrator will solve all 
problems in obtaining efficient 
vibration of thin concrete mem- 
bers and concrete which is 
congested with reinforcement 
or prestressing wire. The 
vibrator will give equal satis- 
faction for general concrete 
work, as the |” dia. head can 

be interchanged in a few 
minutes for a more power- 

ful 14° or 2)” dia. head. 


; The weight of the type 
AS 30 is only 15 Ib. and 
, its frequency is 12,000 


with one-inch 
diameter head 
for concrete 
which is congested 
with reinforcement 


or prestressing wire 


COMPACTORS ENGINEERING LTD. 


65 EFFRA ROAD, LONDON, S.W.2 
TELEPHONE : BRIXTON 408! -3 
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“CAPCO’ H. F. VIBRATOR 


for compacting mortar cubes 
for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 146/1947, B.S. 1370/ 
1947. New type automa- 
tic control—optional. The 
vibrator illustrated in the 
B.S. was built in our works. 





The ** CAPCO’’ range of con- 
crete testing apparatus also 
includes Cube Moulds; Slump 
Cones ; Tensile, Vicat, and Cylin- 
drical Moulds; Tile Abrasion 
Machines ; Compacting Factor 
ratus. 
Full details on request. 


CAPCO (SALES), LTD. esse" Pretec 


BEACONSFIELD ROAD, LONDON, N.W.10. Telephone: WILLESDEN 0067-8. Cables: CAPLINKO, LONDON 














Reinforced Concrete Cast Stone 


DESIGN AND CONSTRUCTION 


Floors Granolithic Pavings 


IN SITU AND PRECAST 


Staircases Duromit Pavings 


(In association with the Kleine Co. Ltd.) 


STUART'S 


GRANOLITHIC CO. LTD. 


FOUNDED 1840 


LONDON EDINBURGH 
105 Baker Street, W.1. 46 Duff Street 


Telephone : Welbeck 2525/6. Telephone : Edinburgh 61506. 


BIRMINGHAM MANCHESTER 


Northcote Road, Stechford. Ashton Road, Bredbury, Stockport. 
Telephone : Stechford 3631/2. Telephone : Woodley 2677/8. 

















WATER TOWER FOR LEEK R.DC., STAFFORDSHIRE 
Consulting Engineers: Messrs. Willcox, Raikes and Marshall 








BUILDING AND 
CIVIL ENGINEERING 
CONTRACTORS 


BANNER CROSS HALL + SHEFFIELD I! 
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CHERRY ORCHARD FEVER HOSPITAL— 
CLONDALKIN. Architect: Alan Hope, Esq., B.Arch. 
A.R.1.B.A., A.M.T.P.1., 50 Merrion Square, Dublin, 
Eire. Contractors: Murphy Bros. (Dublin) Litd., 
Castlewood Avenue, Dublin, Eire. “Sealantone’’ 
Liquid Colours for Cement incorporated in external 
renderings of this hospital. Various Colours used. 


SEALANTONE LIQUID COLOURS 

Combine scientifically with cement for colouring 
cement renderings or concrete floors. In many 
colours permanent and dustproof, actually improving 
the strength and general characteristics of all cement 
renderings, concrete floors, etc. 


SEALANTEX LIQUID STONE COMPOUND 
Revolutionary stone-like compound, in any colour 
for stone, asbestos, new or old concrete, brick- 
work, etc., externally or internally. 


SEALOCRETE LIQUID STAIN 
Imparts pleasant colourful effects to asbestos, brick- 


work, concrete, stonework, etc., maintaining and 
protecting the texture 


SEALOCRETE TEXTURED CEMENT PAINT 
Needs only the addition of water for mixing. Applied 
to cement renderings, concrete, brickwork, etc., 
forms hard, durable coating with resistance to water 
penetration. Pastel shades 


USED ALL OVER THE WORLD 


SEALOCRETE PRODUCTS LIMITED 
ATLANTIC WORKS, HYTHE RD., LONDON N.W.1O 
Telephone : LADbroke 0015-6-7 
Grams and Cables: Sealocrete. Wesphone. London 


Stand No. 44, The Ministry of Works Building Plant 
Exibition, Reading, 24-30 June. 
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‘STABIL’ BINDERS 


ARE GREAT LABOUR SAVERS 


In one simple action they fix reinforcing 
rods as though welded. No slipping. 
No “fiddling” with wire. No tools to 
get mislaid. Any workman can use them. 
Made in all sizes for binding }-inch up 
to 1}-inch rods. Give “Stabil” Binders 
a trial and judge for yourself. 
@ SEND TO-DAY for demon- 
stration samples and prices. 


HUNTLEY & SPARKS L'? 


DE BURGH RD., S. WIMBLEDON, S.W.19 
Phone: Liberty 2446 
mE 6 | eee 
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REINFORCE D 
CONCRETE 
CONSTRUCTION 


HEAVY REINFORCED 
CONCRETE RETAINING WALL IN 
COURSE OF CONSTRUCTION 


NITED KINGDOM CONSTRUCTION 
ENGINEERING COMPANY LTD.. 


civit cS ee CORTSACT SAS 


HAMMOND ROAD Kl RIAL 4, “aghood E LIVERPS 
t ne “ 
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it is cheaper to use your own 
concrete testing equipment. . . 


‘“MILBANK- WELLS ” 
HYDRAULIC PRESS 
AND CUBE MOULDS 


will enable you to do testing on the site— 
with equipment that is easily handled—for a 
capital outlay of less than £100 for 4-in. 
cubes, and for less than £200 for 6-in. cubes. 
Press and Moulds comply with B.S. 1881. 
For full details, send to : 


MILBANK FLOORS LTD. 


PRESTRESSED CONCRETE CONSTRUCTION Manufactured for us by Horner & Wells, Ltd., Engineers, 
RIVER HOUSE, EARLS COLNE, ESSEX. "Phone: 410 Chelmsford, Essex. 


CORU BN BRIE: 


SPECIALISTS 
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factory at Bristol 


By courtesy of C. W. Glover & Partners 


PRESTRESSED CONCRETE 
STRUCTURAL UNITS 


Cast one day—in service the next 


The advantages of Ciment Fondu are significant in the manufacture of 
prestressed concrete. Rapid hardening and the high structural strength obtained 
in only 6-8 hours after placing effect speedier production and lower overall 
manufacturing costs. Curing is required during only 24 hours instead of the 
several days usually needed. Steam curing is not only unnecessary but undesir- 
able. Fewer tensioning machines are required and the tensioned wires can be cut 
within 24 hours of casting. Ciment Fondu also possesses high resistance to 
chemical action, as proved by its applications in connection with sulphates, sea 
water, marsh land, waste flue gases, etc., etc., and its use therefore gives protection 
to the prestressing wires. 


Concrete Rock-Hard within one day 


LAFARGE ALUMINOUS CEMENT CO. LTD., 73 Brook St., London, W.1. Tel. : MAYfair 8546 
@ 3/1252 
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The 
PCS PUMPCRET 
Mobile 
CONCRETE PUMP 


Specifications : 


Two Sizes P.C.3 P.C.4 


Capacities per hour 
approx... . - 20-24 cub. yd. 8-10 cub. yd. 
Range : 
Horizontal approx. 1,500 feet 1,250 feet 
or Vertical approx. 135 feet 125 feet 


ae. se 6” id. 44" id. 
Power required : 
Electric or Diesel 45 h.p. to 60 h.p. 25 h.p. to 35 h.p. 


pe capt esa BY PUMP AND PIPELINE 


The latest and most efficient method of placing concrete for Hydro Electric Schemes, Tunnels, 
Power Stations, Cooling Towers, Subways, Silos, Canals, Piers, Viaducts, Reservoirs, Bridges, 
Runways, Foundations, Buildings, Pylons, Pipe Spinning and Lamp Columns. 


Pumpable concrete must of necessity be good concrete. 


Pumps and Mixing Plant can be located at the most convenient position within the pumping 
range. 


The continuous output of the Pump at a constant speed governs the working of the whole 
concreting gang. 


All ‘‘ Pumpcret "’ surfaces in contact with concrete are renewable. 
Pump supplied in stationary construction, alternatively fitted with bogie wheels or on pneumatic 


t ° 
vi EFFICIENT RECONDITIONING SERVICE 
FOR SALE AND HIRE 


(PUMPCRET) 


THE REGISTERED TRADE MARK OF 
THE CONCRETE PUMP COMPANY LIMITED 





4 STAFFORD TERRACE, LONDON, W.8 


Telephone: Western 3546 Telegrams: Pumpcret, Kens, London 
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HILCON "Wair'suass 











IN CONJUNCTION WITH 


Pre sweld 


Modular construction using Hilcon Floor and Wall Slabs 
together with Presweld Components effectively reduces building 
costs, and enables buildings of up to 5-story construction to be 
completed more speedily and economically. Illustrated litera- 
ture will gladly be sent on request. 


See our permanent display at the Building Centre. 
HII | S (WEST BROMWICH) 
ALBION ROAD, WEST BROMWICH, STAFFS. TEL.: WEST BROMWICH trozs (7 LINES) 


LONDON: 125 HIGH HOLBORN, W.C.1. TEL.: HOLBORN 8005/6 
Branches at Birmingham, Bristol, Leeds, Manchester, Newcastle-on- Tyne, Glasgow and Belfast. 
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THE 


“JOHN BULL” 
CONCRETE BREAKER 


NEW “ B.A.L.”” TYPE. 


INCREASED:— 
PENETRATION, RELIABILITY, LIFE. 


REDUCED :— 
VIBRATION, NOISE AND WEAR. 


THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 


* * * 


REAVELL & CO., LTD. 


RANELAGH WORKS, IPSWICH. 
TELEGRAMS: “ REAVELL, IPSWICH.” TELEPHONE: 2124 


COPPER STRIPS 


for expansion joints 


All Reinforced Concrete 
Engineers recognise the 
advantages of using copper 
strips for sealing joints in 
concrete work. Copper 
is ductile, will not crack 
under repeated bending, is 
non-corrosive and is un- 
affected by wet concrete. 
We specialise in the supply 
of perforated copper strips 
of all required lengths and 
widths for expansion joints, 
and shall be pleased to 
submit prices against de- 
tailed specification. 


ALEX J. CHEETHAM LTD. 


MORTON STREET - FAILSWORTH - MANCHESTER 
Telephone: FAliLsworth 1115/6 
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Reinforced concrete Grain silos at Gainsborough, Lincs. 


Next time a reinforced concrete structure is under discussion it’s 
worth remembering that Wates have all the production resources, 
skilled labour and organisation, as well as that all-essential varied 
experience, needed to make a smooth job of any contract anywhere. 
The advisory services of Wates’ Engineers, Architects and Surveyors 


are always available to anyone contemplating the use of reinforced 
concrete. 


WATES LIMITED 
Building and Civil 


Engineering Contractors 
1258/1260 LONDON ROAD, S.W.16. 


PHONE: POLLARDS 5000 
LONDON : N EW 


YORK ; DUBLIN 
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CONCREAM 


This non-staining, smooth and easy working 
white mould oil can be used with confidence 
on all classes of in situ and precast concrete 
work where the use of a white mould oil is 
recommended. 


VIBRAMOL 


This non-staining and non-separating mould 
oil is made specially for use on steel shuttering 
and moulds where vibrators are used, and 
provides a good film which is not readily 
moved under vibration. 


SPRAYMOL 


This grade of mould oil has been specially 
produced for use with a spray gun. it can 
be used with great economy on all types of 
shuttering and moulds, and will not separate 
under pressure. 


"?.” 


Experience has shown that the production of 
precast and in situ prestressed concrete needs 
a special mould compound, and in collabora- 
tion with leading prestressed specialists we 
have produced Grade ‘*P.S."' Mould Com- 
pound for this class of work 


*8.A.” 


This Mould Compound has been specially 
produced to satisfy the requirements of those 
engaged in the production of spun concrete 
products. 


PRODUCTS OF THE 
ORIGINAL MAKERS OF 
CONCRETE MOULD OILS 


We specialise in the production of mould oils and com- 
pounds for concrete work of every kind, from mass 
concrete work to high-class architectural stone work, 
and have an unrivalled experience which enables us to 
give expert advice on all mould oil problems. We 
have a grade for every purpose, and will be pleased to 
submit full details, samples, and prices on request. 


RICH? HUMBLE & SON, LTD., COLUMBA OIL WORKS, LEEDS, 3 


Telephone : 27155. ESTABLISHED 1854, Telegrams : “* Columba, Leeds, 3." 
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RAPID META 


speeds the construction 
of GLENDEVON| DAM 


Authority: The Fife County Council. 

Contract: Glendevon Dam, Perthshire. 

Main Contractors: Holland & Hannen and Cubitts 
(Scotland) Ltd. 


Consulting Engineers: J. and A. Leslie & Reid, 
Edinburgh. 


You can depend on 


Patentees and Sole Manufacturers 
RAPID METAL DEVELOPMENTS LTD. 


209 Walsall Road, Perry Barr, Birmingham, 22b. Tel: Birchfields 6021. London Office: 47 Victoria Street, S.W.1. 

Tel: Abbey 4077. Glasgow Office: 20 Blythswood Street, Glasgow, C.2. Tel: City 6312. Liverpool Depot: Great 

Briton Farm, Kirkby, Liverpool. Tel: Simons Wood 2482. South Wales Depot: Bridge Road, Waunarlwydd, Swansea. 
Tel: Gowerton 3277. U.K. Patent Nos. 682,870 and 682,916. Protected by Patents in all principal Countries. 
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GUNITE AND 
CEMENTATION 





Systematic repairs to structures 
a based on systematic diagnosis of 
defects. 


WHITLEY MORAN « CO. LTD. 


Specialists in the Repair of Engineering Structures 
Telephone: Central 7975 








PIN YOUR FAITH 


TO THE TESTED 
BRAND. 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH IT 
FORTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER iS 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE Co. 


Phone 22480 LEEDS, 10 'Grame: “Grease.’’ 
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ae Mi M° Calls 
So) MATOBAR 


Welded 
FABRIC REINFORCEMENT 


| 


Li TW i " 


McCALL & COMPANY (SHEFFIELD) LIMITED 


TEMPLEBOROUGH, SHEFFIELD, P.O. BOX 41, AND AT LONDON 
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REINFORCED 
CONCRETE 


Prestressed Bridge at Dorchester for Dorset C.C. J. J. Leeming, M.I.C.E., County Surveyor. 


A. G. MANSELL « CO. LTD 


CIVIL ENGINEERING AND BUILDING CONTRACTORS 


BRIDGES - RIVER AND SEA DEFENCE WORKS - WATER TOWERS - BUNKERS 
SILOS - INDUSTRIAL BUILDINGS - ROADS - FOUNDATIONS - AND PILING. 


70 VICTORIA STREET, LONDON, S.W.!. Telephone: TATE GALLERY 0088 


CONCRETE 
REINFORCEMENT 


We carry large stocks 
of M.S. and High Tensile 
Steel, which can be 
supplied cut to lengths, 
hooked and bent in ac- 
cordance with schedules, 
or in random stock 
lengths, from our Stock- 
holding Department. 











We specialise in Large 
projects, for which our 
Designers are always at 
your service 





FOR ALL CONSTRUCTION PURPOSES 











SOMMERFELDS LTD. 


WELLINGTON * SHROPSHIRE . Tel.: Well. 1000 
LONDON OFFICE: 167 VICTORIA ST. ° TELEPHONE: VICTORIA 1000 
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To engineers and architects concerned with the rational design 
of foundations by the methods of soil mechanics, cementation offers 
a unique and economic means of improving the physical and mech- 
anical properties of soils which enables increased intensity of 
loading to be sustained with safety. 


In addition to its uses in the design of new foundations, cementa- 
tion can be applied to existing works where insufficient exploration 
of the subsoil or other conditions have led to unexpected settlement 
of the structure. 





BORE PILES 


Cast in situ piles can be put down to great depth, with a mini- 
mum of headroom and very little vibration, with designed bearing 
capacity. 


Our wide experience is at your disposal. 


| COMPANY LIMITED 


BENTLEY WORKS DONCASTER Tel.: DON 54177-8-9 
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GLASCRETE for SHELL ROOFS 


Shell roofs can be 
efficiently lighted by 
simply placing precast 
GLASCRETE panels on 
the shuttering and 
casting in monolithic 
with the roof, thus 
saving time and labour 
in trimming openings. 


Panels are cast to the 
curve of the roof and 
anchor bars are left 
protruding from the 
frame for bonding to 


the roof slab. Factory, London. Architects : Messrs. Clifford Tee & Gale. 


A. KING & Co. Ltp., 


Telephone: CEN. 5866 


(5 lines) 181, QUEEN VICTORIA ST., LONDON, E.C.4 


a 


Coated Macadam 
Concrete Aggregates 
Granite Chippings 
Crushed & Screened 
Rubble 
-ROWLEY REGIS 
GRANITE QUARRIES LTD. 


Springfields, Nr. Dudley, Worcs. 
Phone Blackheath (B’ham) 2021 
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HYIOUUUALUUOURIRUOUUL EUAN nS 


This photograph illustrates 
the first portion of Kellog 
House, Chandos Street, 
London, W.1. The rein- 
forced concrete fram? was 
carried out in our patent 
FRAMEWELD sysiem. 


ARCHITECTS: 
Lionel H. Fewster & Partners 


CONTRACTORS: 
Leighton (Contractors) Ltd. 


RAMEWEL 


Trade Mark Patent No. 589066 


is a real TIME and MONEY saver 


A copy of the FRAMEWELD hand- 
book describing the system will be 


sent on application. 


F.C.SONBS © COMPANY LFD 
alll REINFORCEMENT SPECIALISTS 


WOOD LANE - LONDON W.12. Tel: SHEpherds Bush 2020 
BUTE STREET, CARDIFF. Tel: Cardiff 28786 - TREORCHY, GLAMORGAN. Tel: Pentre 238! 


5312/)|R29 
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EVODYN 
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RUBBER PAINTS 
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ENGINEERING 


Left 
OIL COOLED 
FORMERS, No. 3 
Shefficld. Photograph by 


courtesy of Yorkshire Elec- 


tricity Board. 


Above:—LIVERSAY WASHER AND ROTARY 


SCRUBBER— Rowley Regis Gas Works 
graph by courtesy of West Midlands Gas Board. 


SHOULD ALWAYS BE USED 


© EASY WORKING ® ECONOMICAL @ LASTING DURABILITY 


EVODYNE PAINTS are far in advance 
of other chemical resistant paints, and their 
widespread use follows many years of re- 
search at the Evode Laboratories, Stafford, 
to develop fully the physical and chemical 
properties of chlorinated rubber in order 
to provide the highest practical degree of 
protection to iron, steel and wood against 
acids, alkalis,corrosivegasesand salt water. 


EVODYNE PAINTS can be applied 
with equal success to alkaline surfaces 
such as asbestos cement sheeting, 
concrete and plaster, without special 
primers. 

In these conditions EVODYNE PAINTS 
should always be used in preference to 
paints produced on an oil and synthetic 
resin basis. 
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TRANS- 
Area 


Photo- 


EVODE LIMITED 


1590/1 2 


GLOVER STREET STAFFORD 


Telephone Telegrams: Evode, Stafford 


an 
Paooucr ! 


LONDON OFFICE: 1, VICTORIA STREET, LONDON, S.W.!. Telephone: Abbey 4622/3 
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Christiani & Nielsen Ltd. 


CIVIL ENGINEERING CONTRACTORS 


Contractors for the New Northam Bridge 
for Southampton Corporation 














* 
Borough Engineer and Surveyor: F. L. Woowpripce, Esq., M.I.C.E., M.1.MUN.E. 


Consulting Engineers: Messrs. RENDEL, PALMER & TRITTON, 
125 Victoria Street, London, S.W.1 


Placing 85 ft. long prestressed concrete beam, weighing approximately 38 tons 
* 
ROMNEY HOUSE, TUFTON STREET, WESTMINSTER 


LONDON S.W.| 
Tel. : ABBey 6614/7 Tel. Address: RECONCRET SOWEST 
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use the A. B. 
SERVICE 


for concrete work 

















SHUTTER PANELS 


All sizes and types 


ADJ USTABLE SHORES 


and beam suppor 


ADJU STABLE CENTRE FORMS 


for floor suppor 


SHUTTERLOCK WALING CLIPS 


for bracing w yy a eae . — te yn _ and bolts 
shuttering. “ire endous sa and s ilies ¢ 


COLUMN CLAMPS : BEAM CLAMPS 
ROAD FORMS : TRENCH STRUTS 


We also design and manufacture Steel Moulds for Floor Beams, Piles, Railway Sleepers and all 
other precast concrete products 


Let us solve your problems 
A. B. MOULD & CONSTRUCTION CO., LTD. 


92 WHITEHORSE ROAD CROYDON SURREY 
Telephone: Thornton Heath 4947. Telegrams : Abmould, Croydon. 


WORKS: VULCAN WAY, NEW ADDINGTON, SURREY 
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CAPACITY 


ONE |} in. dia. MILD STEEL 
or a Multiple of smaller bars 


Details of this range, all types of concrete 
vibrators, and contractors’ plant, sent on request 


E-P-ALLAM € CO. LTD. 


LONDON: 45 Great Peter Street, S.W.!. + Telephone: Abbey 6353 (5 lines) 
SCOTLAND : 39 Cavendish St., Glasgow, ©.5. Tel.: South 0/86. Works: Southend-on-Sea. Tel. : Eastwood 55243 








WASHED 
BALLAST, SAND, SHINGLE & 
Crushed Aggregate for Reinforced Concrete. 


WILLIAM BOYER & SONS, LTD. 


Sand and Ballast Specialists 

DELIVERED DIRECT TO ANY , 

CONTRACT BY MOTOR LORRY. IRONGATE WHARF, 
Quotations on Applicztion. PADDINGTON BASIN, W. 
Telephone : Paddington 2824 (3 lines). MEMBERS OF 56.S. @ A.T.A. 


| BARS in sizes from ¥% in. to 4% in. Mild 
Steel 28/33 T.T. cut to lengths. 
BARS bent to schedule. 


BARS for prompt delivery to site at com- 
Send your inquiries to petitive prices. 


PASHLEY & TRICKETT - LTD. 























STOKE STREET, SHEFFIELD, 9. Telephone: 41136-7. Telegrams: ‘PET’ SHEFFIELD, 9. 
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No. 4 IN A SERIES SHOWING TECHNICAL DEVELOPMENTS IN CONCRETE CONSTRUCTION 


BOTTLING HALL Prestressed concrete 
EXTENSION 


-the new economy 


THE BREWERY, READING 


in building 





Sponsor: H.G.Simmonps Ltp., 
READING. 

| Architect: R. E. J. SourHatt, 
A.R.LB.A., READING. 

Designer: Presrressep Con- 
crete Co. Lrp., LONDON, 
S.W.1. 

Contractors: VisraTep COon- 
crete CONSTRUCTION Co. 
Lrp., Lonoon, S.W.1. 


Ever since prestressed concrete construction was first 
used in this country, designers, architects and civil 
engineers have specified “‘ Wire by Johnsons’. The 
reason is quality built up on early experimental 
work with those specialist designers who studied and 
worked in the Continental development of this new 


building technique. 


Johnsons have a long record of “ Firsts ’’ including 
indented wire for greater bonding and coils of 8 ft. 
diameter, from which the wire pays out straight. 


wire was essential— 


Yolnsons the choice! 


Richard Johnson & Nephew Ltd., Manchester, 11 
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used where 


the BEST is essential 


& | S 0 [KRA FT — stands up to the job 


The long and growing list of County Councils, Municipal Bodies, 
Public Works Contractors, and Builders who use SISALKRAFT 
is indeed a confirmation that ‘* Quality remains long after price is 
forgotten ’’. 


In the field of concrete construction the skill of the Civil Engineer 
and the Public Works Contractor is brought to full realization by 
the dependability of SISALKRAFT, both as a curing medium_and— 
equally important—as an underlay. 


Write NOW for technical details and samples. 


Dont ‘make do’— you can Now have the BEST 


USE 
0 FT Sole Distributors for British 


Sisalkraft Led. 
J.H.SANKEY & SON. D2 


ALDWYCH HOUSE, ALDWYCH, LONDON, W.C.2. ‘Phone: HOLborn 6949. ‘Grams: Brickwork, Estrand, London 
r 
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New Sewage Disposal Works, 


Willington, Co. Durham. 
Crook and Willington Urban District Council. 


Sydney Hall, Esq., A.1.A.S., M.1.H.E., 
Engineer and Surveyor to the U.D.C. 


Messrs. D. Balfour & Sons, 

Caledonian Buildings, 145 Pilgrim Street, 
Newcastle-on-Tyne, 1. 

Consulting Engineers. 


TARSLAG 


BUILDING AND CIVIL ENGINEERING CONTRACTORS 
WOLVERHAMPTON ~- STOCKTON-ON-TEES - ROTHERHAM 
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Flexcell contains 70%, of bitumen im- Flexcell complies with the Specification 


pregnated cane fibre. of the American Association of State 


Highway Officials (A.A.S.H.O.). 
Flexcell conforms to the Air Ministry _ ctals ( 


Specification for Expansion Joint Filler. © Manufactured Specially by Celotex Ltd 


Flexcell non-extruding expansion joint filler is specified through- 

out the world by leading Engineers, Architects, Government 

departments and Local Authorities. Thousands of miles of 

joints in roads, runways, buildings and civil engineering projects 

have been filled with Flexcell, and sealed with Expandite sealing 

compounds. Flexcell is low in cost and pre-cut ready for use. 
It is the unique joint filler: 


w CHASE ROAD, ONDON, 
cathiteaaiec te ae EXPA NDITE ‘ N we ot . 


Kingdom LIMITED TELEPHONE ELGAR 432! (10 Limes) 
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WATERTIGHT 
LININGS 
LININGS 
FOR 
FOR 
TUNNELS, 
RESERVOIRS, 
SEWERS, 
SWIMMING 
TANKS. 
BATHS, ETC. 


Specialists in the Repair and Reconditioning of 
Reinforced Concrete Structures, etc. 
THE 


CUNITE 


CONSTRUCTION CO LTD 
WESTERN HOUSE, HITCHIN, HERTS. | HOUSE, WESTERN HOUSE, HITCHIN, HERTS. | HERTS. 








for all forms of 


PRECAST 


materials, experienced 


workmanship, expert 
supervision, and excellent 
service. 




















We specialise in the production of Precast Concrete structural members to standard or 
special designs, also products for the Electrical Industry, Sports Ground Contractors, and 
Fencing Contractors, and shall be pleased to submit quotations for your requirements. 


H.B. CONCRETE CO. LTD. 


Head Office and Works: VICARAGE ROAD, EGHAM, SURREY. Telephone: Egham 3092 
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COMPREHENSIVE TECHNICAL BROCHURE 











PENSPtctwe 


Fe eoce 








THE WORLD’S LARGEST MANUFACTURERS 
OF FIXING DEVICES 


For big savings 





in concrete 


formwork 


If concrete is your business 
you will find this latest Rawlplug 
Company publication of great value 
and interest. It is packed with 
practical, down-to-earth information 
on shuttering problems together with 
details of Rawities, Rawloops and 
Rawlhangers. May we send you a 
copy ? Apply on your letterheading, 
send business card or state trade or 


professi yn. 


B492 


THE RAWLPLUG COMPANY LIMITED, CROMWELL ROAD, LONDON, S.W.7 





CONCRETE AND CONSTRUCTIONAL 


ENGINEERING 


JUNE 1954. 








ey 
‘Gs 


“ Expamet ” Expanded Steel used as a rein- 
forcement totheconcrete flooring in the gallery 
of the Library of Canterbury Cathedral. 
ARCHITECTS : Messrs. Denman & Son, 
F/A.R1I.B.A., Brighton. 

CONTRACTORS: Messrs. G. H. Denne & Son, 
Canterbury. 





*‘Expamet’ Expanded Steel used 
in reinforcement of the 
Library of Canterbury Cathedral 





ERE you see a typical application of 
H “Expamet” Expanded Steel — as a 
reinforcement for concrete. “Expamet” 
Expanded Steel is the unique reinforce- 
ment that affords the highest degree of 
grip and bond in concrete. The shape of 
the meshes also assists in “distribution” of 
point or concentrated loads, and in 
preventing cracking of concrete due to 
shrinkage and changes of temperature. 


A ‘ tailor-made’ reinforcement 


This strong adaptable metal is produced in 
a very large number of standard sectional 
areas; the weight of fabric varying from 
2 Ibs. to over 30 Ibs. per square yard. 
Sheets are supplied cut to size—thus 
eliminating waste and loss of time. 
Also at: ABERDEEN - BELFAST 


BIRMINGHAM - CAMBRIDGE - 


“Expamet” is indeed a ‘tailor-made’ 


reinforcement. 


What's your problem ? 
We will gladly submit designs and 
estimates for the reinforcement of all forms 
of concrete construction. Let us know 
what applications for “Expamet”’ you have 
in mind. Literature and samples will be 
sent on application. Write or telephone. 


Expamet 


An Expanded Metal! Product 


THE EXPANDED METAL CO. LTD. 


Burwood House, Caxton Street, London, $.W.1. 
Telephone : ABBey 3933. 


Stranton Works, West Hartlepool. 
Telephone ; Hartlepoois 2194. 


CARDIFF - DUBLIN: EXETER + GLASGOW LEEDS - MANCHESTER 
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ANOTHER 


ANGLIAN 


PRESTRESSED PRODUCT 


Prestressed concrete beams in use on the 

partly-completed road-over-rail bridge on 

the Great North Road at Stamford. This 

illustration shows one of several trunk 

\ road bridges at present under cor- 

\ struction using “* ANGLIAN ”’ 
prestressed beams. 


\ 
PYLONS Photograph by courtesy of 


L.* British Railways, Eastern 
Region. Contractors : 
~\ Messrs. Wellerman 


! 
PILES Bros. Ltd., Sheffield 


SHEET PILES 
ROAD AND 
RAIL BRIDGES 
ROOF 

AND 

FLOOR 


BEAMS 


ANGLIAN BUILDING PRODUCTS LTD - LENWADE 15 - NORWICH - Tel. : Gt. Witchingham 291 
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Y "PRESTRESSED CONCRETE 
OVER TAMPA BAY’ 


16mm SOUND FILM IN COLOUR 


To Secretaries and Honorary Secretaries of Engineering 
Associations and Architectural Societies interested in 
prestressed concrete construction. 


800 ft. 16 mm. colour film, with sound commentary, 
prepared for the Preload Company of New York, is 
available on loan from McCalls Macalloy Ltd. 


Shows the construction and placing of the Lee-McCall 
beams for the trestle spans. 

Running time: 20 minutes. 

Also “‘ Leyton Marshes Culvert” 800 ft. with sound com- 
mentary. 


d M‘CALLS MACALLOY LTD * 20. 20x 41> SHEFFIELD 
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New Sewage Purification Works 
for City of Peterborough 


The illustration shows the new sewage purification works for the 
City of Peterborough in an advanced stage. The Sludge Digestion 
Tanks taking shape in the foreground are the final structures. The 
whole contract, which includes five acres of drying beds and a 1} mile 
Effluent Drain not shewn, is scheduled for completion in mid-1954. 
Interesting constructional problems are involved as the site is lower 
than the adjacent river, and the deepest tanks were excavated 25 ft. 
below the river level. More 





than 10,000 cubic yards of Now, as in the past... 


rock were removed from 
the excavations. [ TBI S 


build for the future 








ENGLAND * SCOTLAND * OVERSEAS 





HOLLAND & HANNEN AND CUBITTS LIMITED 
One Queen Anne’s Gate Westminster SW1 
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what make of pum 
Would YOU CAOOSE... 

















For over 15 years 


the name Pegson 
has been associated 
with the best in pump 
design and perform- 
ance The accumu- 
lated experience gained 
over this period in 
practically every field 
is at your disposal. 
Pegson technical re- 
presentatives are 
always available to 
advise you on the 
choice of pumps most 
suitable for the job 
you have in mind. 
Let us know your re- 
quirements, we sill 
send you literature 
giving full details and 
arrange for a demon- 
stration. 


l Pegson- Marlow 

Multi - point self - 
priming 22 H.H., 27 
H.H., 37 H.H. engine 
driven models. 


Pegson- Marlow 
=~ Diaphragm or 
Plunger Pumps. 


3 Pegson- Marlow 
Multi - point self - 
priming low head 
engine driven models. 


4 A wide range of 
Pegson- Marlow 
multi-point self-prim- 
ing high head engine 
driven pumps. 


Please write for leaflets and 


ask for demonstration. 


If it’s a job for pumping—it’s a job for— 


ACEO) 


Partlow 
PUMPS 


PEGSON LTD., COALVILLE, LEICESTERSHIRE 
Tel. : Coalville 234 
London Office: iddesleigh House, Caxton St., $.W.1. 


vee: 


Abbey 2373 


Scottish Office : 7 Lister Road, Hillington Industrial Estate, 


Glasgow. 


Tel. : Halfway 1800 
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STEELCONCRETE DESIGN 
& CONSTRUCTION CO. 


Incorporated Structural Engineers 


We invite enquiries for the Design and 
Supply of all types of Reinforcement for 
Concrete Structures. Specialising in 
Foundation Work, Retaining Wallis, 
Structural Reparations, Prestressed and 
ordinary Reinforced Structures. 


81 THURLESTONE ROAD, LONDON, S.E.27 
Telephone: Gipsy Hill 2451 























Cges om WORKSOP 2 
Pe eee 


ennewen. sae 
den 


NOTA a 


GRANTHAM 


BEL 
BURTON- 
e DERBY MALTON 
ON-TRENT LOUGHBOROUGH MOwGRay 


MATLOCK 








Trent Gravels 
10,000 tons per week 
Washed & Crushed |} in. to 4 in. 
We are the leading suppliers of high-class concrete 

in the area shown above. Prompt 


yoy guaranteed and keen competitive prices 
quoted. Send for samples and prices. 


TRENT GRAVELS LTD 


ATTENBOROUGH NOTTS 
Telephone : Beeston 54255. 




















RE INFORCE MENT 























“CONCRETE SERIES” 


BOOKS on CONCRETE 


For a complete catalogue giving prices ln 
sterling and dollars, send a postcard to 


CONCRETE PUBLICATIONS, Ltd. 
14 Dartmouth St., London, S.W.i! 
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SLL es. 


(Regd. design 


TRENCH No. 850839) 
SHEETING 


For the temporary lining of trenches and 
foundations. Prices and full particulars on 
application to:— 


DORMAN LONG & CO. LTD., SHEET DEPT. 
AYRTON WORKS, MIDDLESBROUGH 


London Office: Terminal House, 52 Grosvenor Gardens, S.W.1 
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Concrete is one of man’s 
strongest shields against the 
elements. Resisting challenges of 
time and tide, it straddles the world, 
shaping docks, sea walls, canals and 
giant bridges. Concrete takes its character 
from the cement on which it is based and 


has become a 


stability 


This symbol identifies the products of 

THE CEMENT MARKETING COMPANY LTD. 

selling organisation of The Associated Portland Cement Manufacturers Ltd., 
The British Portland Cement Manufacturers Ltd., 

Alpha Cement Ltd., Portland House, Tothill Street, London, 8.W.1. 
Suppliers of Blue Circle Portland Cement, “ Ferrocrete,” ““ 417" Cement, 
Sulphate Resisting Cement, “ Snowcem”™ Cement Paint, Hydralime, etc. 


BRITISH CEMENT IS THE CHEAPEST IN THE WORLD 








CONCRETE 


AND 
CONSTRUCTIONAL ENCINEERINC 


INCLUDING PRESTRESSED CONCRETE 
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EDITORIAL NOTES 
The Quality of Concrete. 


In recent years much attention has been given to the production of concrete of 
uniform strength. The useful results of all this research have been small. Most 
investigators have concentrated on refinements of present methods of making 
concrete, and few attempts secm to have been made to eliminate some of the 
variables which occur betweer the quarry and the hardened concrete. These 
variables in the raw materials, the proportioning, the water content, the mixing, 
the unmixing between the mixer and the shuttering, the lack of consolidation or 
the further separation due to careless spading or vibrating, the curing process, 
and so on, are the reasons why we must have concrete with an average compressive 
strength of 3000 Ib. per square inch, and a maximum very much higher, before 
it is safe to stress it to 1000 lb. per square inch. The elimination of some of the 
reasons why the permissible compressive strength can be such a small proportion 
of the average strength is much more important than mathematical exercises 
such as the statistical analyses of test results and suggestions that risks be taken 
by ignoring the lowest. 

How little we have progressed in producing concrete of more uniform strength 
is shown in some of the papers read at a symposium on the design of concrete 
mixtures and the control of the quality of concrete held in London last month 
under the auspices of the Cement and Concrete Association. The suggestion 
that the problem of relating the required average compressive strength to a 
specified minimum strength requires a statistical approach, and that the engineer 
must decide what risk he will take of a cube strength being below the minimum, 
seems to be a policy of despair and a risky one at that. For example, in a dam 
now in course of construction a thousand cubic yards of concrete are being placed 
each day, and three test cubes are being made at intervals during the day of eight 
hours. The cube with the lowest strength might be merely a badly-made specimen 
and not at all representative of the concrete in the work, it might be that only 
one mixer-batch was of poor quality, or it might be that one-third of the concrete 
placed during the day, that is 330 cu. yd., was of inferior quality. In one paper 
a table is given showing that the deviation from the average strength of fifty 
specimens made under closely-controlled conditions was 12-2 per cent. when 
calculated as “‘ standard deviation ’’, but that the strength of three of the cubes 
was 23 per cent. below the average ; this represents 6 per cent. of the concrete, 
and it seems risky to ignore so much concrete having a strength so much below 
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the so-called “ standard deviation,’’ and which may be in a part of the structure 
subjected to the greatest stress. In another paper it is suggested that in the case 
of concrete with an average strength up to 3000 lb. per square inch there is no 
need to make any investigation so long as the strength does not vary by more 
than 30 per cent. to 80 per cent. from the average, according to the amount of 
supervision. In the case of high-quality concrete with an average strength above 
3000 lb. per square inch it is stated that investigation is advisable only if the 
strength varies by 1000 lb. per square inch from the average, which seems to 
mean that if the average is 3100 lb. per square inch a variation between 4100 lb. 
and 2100 lb. per square inch must be considered as normal. No doubt such 
variations are common experience, and this is the reason why it is safe to assume 
that concrete has a strength of perhaps about one-quarter of the strongest, one- 
third of the average, and one-half of the lowest test results, and an unknown 
proportion of the unknown strength of the concrete when it is in the structure. 

It is doubtful if such variations of the strength of the concrete in one structure 
were greater twenty years ago than they are to-day. Refinements in existing 
methods of securing higher strengths and greater uniformity have been introduced 
in recent years, but the concrete in one part of a structure may still be less than 
half as strong as in other parts. Something more than new methods of interpreting 
tests results and refinements by laboratory workers is necessary to remedy or 
seriously improve this state of affairs. Methods of distributing concrete without 
barrows or chutes, of removing excess water before the concrete hardens, and 
of cementing together ungraded coarse aggregate with grout, are among the 
newer radical departures from the traditional methods of concreting, and it seems 
that only by radical new methods will greater uniformity be obtained. Experi- 
ments have shown that it is possible to make a cement that is proof against 
moisture and can be stored in the open without deterioration. Is it not much 
more worth while to try to produce a concrete that will set and harden without 
the addition of large quantities of water? Such a concrete would solve most 
of the problems, for most of the troubles of concrete are due to the presence of 
more water than is necessary for the chemical reaction of the cement. 

The author of one of the papers has gone a useful step farther. He has 
discovered that, for the same proportion of cement to combined aggregate, the 
strength of the concrete is the same whatever the grading so long as the total sur- 
face area of the particles of aggregate in a given volume is the same. In the tests 
the aggregate was separated into seven different sizes, the largest passing a ?-in. 
sieve and the smallest retained on a No. 100 sieve. The first mixture contained 
aggregate of all seven sizes, the second material of the three smallest and two 
largest sizes, the third the two smallest and two largest sizes, and the last the 
smallest and largest sizes only. The average compressive strength of all these 
concretes was 3475 |b. per square inch at seven days with a greatest variation 
of 95 lb. per square inch ; at 28 days the average strength was 4717 lb. per square 
inch and the great variation only 67 lb. per square inch. This discovery should 
be useful in districts where graded aggregates are difficult to obtain. 

An important step forward are courses for supervisors of concrete starting 
this year at the City and Guilds of London Institute, and at Croydon, Cardiff, 
and Edinburgh, on the suggestion of the Reinforced Concrete Association. A 
list of papers presented to the symposium is on page 206. 
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Reinforced Concrete Arch Bridge in Brazil. 
By E. HAROLD SIDWELL. 


A BRIDGE (Fig. 1) across the Rio das Antas in the south of Brazil, which is believed 
to be the second largest reinforced concrete arch in the world, has recently been 
completed. The arch has a span of 180 metres (610 ft.) ; the longest arch in the 
world is Sandé bridge in Sweden, which has a span of 866 ft. The river is subject 
to very rapid rises following rain. One set of wooden falsework was swept away 
by flood, and was replaced up to deck level by lattice steel pillars supporting 
lattice girders on which was erected the wooden falsework for the arch ribs and 
the shuttering for the deck (Figs. 2 and 3). The steelwork was designed so that 
it could be dismantled and used for another bridge on a nearby site. 
Specification NB—®6 for road bridges and the loading for Class r roads and 
NB—z for the calculation and construction of reinforced concrete bridges (see 
Appendix 1) were used in the design. The principal traffic is heavy lorries carrying 


-_ 


Fig. 1.—Arch of 610 ft. Span. 


timber from pine forests in the neighbourhood. The two arch ribs are hollow 
in cross section, varying from 5 m. (16-4 ft.) in depth at the springings to 3 m. 
(9°84 ft.) at the crown. Their width is constant at 1-5 m. (4-93 ft.), and their 
centres are 8-7 m. (28-5 ft.) apart. A span of 180 m. (610 ft.) and a rise of 28 m 
(92 ft.) above the springings give a rise-to-span ratio of r to 6-4. The ribs are 
of catenary shape and carry a dead load (their own weight and that of the deck 
and supporting members) of 4-2 tons per foot at the crown and 6-95 tons per foot 
at the springings. The supporting posts are 23-6 in. square and the horizontal 
bracing between the arch ribs is of K shape above the deck and in the form of 
a slab below the deck. Contraction joints are provided at the middle of the 
length of the deck and above the springings, where the supporting columns are 
duplicated and separated by 1-18 in. The ribs were designed for a temperature 
variation of 5 deg. C. from the normal, the bridge being at a latitude of about 
30 deg. south. Shrinkage of the concrete was assumed to be equivalent to a 
fall in temperature of 15 deg. C.; the coefficient of contraction of reinforced 
concrete in Brazilian specifications is 10-5 per degree C. The viaducts at each 
end of the bridge consist of a series of in-situ frames as shown in Fig. 4. The 
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Fig. 2.—Steel Falsework. 


Fig. 3.—Steel Falsework. 
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total length of the bridge and viaducts is 915 ft. The viaducts have slender 
members to produce structural stability with a pleasing appearance. 

Economy in materials is very important in Brazil, and the details of a design 
are considered much more than in Britain. Concrete sections are probably more 
slender than anywhere else in the world. The calculations for the viaduct frames 
were compared with experiments on celiuloid models at the Instituto Tecnologia 
at Porto Alegre. After construction, strains in the pillars were measured with 
Huggenberger gauges while the trestle was subjected to a lateral load. Agreement 
among the different methods was reported to be good ; none of these, however, 
revealed an interesting vibration problem which occurred when the viaducts and 
their decks were completed. By standing and twisting one’s body on the deck 
of the viaduct at the contraction joint one could easily cause oscillations of as 
much as ? in. ; this was rectified by the provision of inverted V-shaped members 
as shown in Figs. 1 and 4. A crack occurred in one of the edge-beams supporting 
the deck of the viaduct. Opinions differed on whether the slight settlement of 
the foundation which caused this was due to occasional layers of soft decomposed 
rock in the excavation, or to the use of dynamite in excavating the foundations 
for the arch ribs; the latter opinion seemed to have more support. 

Although the local aggregate was not as cubical as was desired it was used 
because it was available. The concrete had strengths of 3880 lb. per square inch 
at twenty-eight days, and 640 lb. of cement were used per cubic yard. Other 
quantities SS the arch ribs : 2420 cu. yd. of concrete ; 128 tons of steel. In 
the deck : 655 cu. yd. of concrete ; 108 tons of steel. Inthe viaducts: 523 cu. yd. 
of pas cn ? ie 2 tons of steel. In the foundations of the arches: 1070 cu. yd. 
of concrete ; 32-4 tons of steel. The cost was 16,147,000 cruzeiros, which is equal 
to {107,500 at the present rate of exchange or {215,000 at the free market rate 
when the bridge was commenced. 

The engineer of the bridge was Dr. Antonio Alves de Noronha (whose chief 
designer was Sr. Leopoldo de Castro Moreira) in co-operation with Sr. Anthonio 
Froes and Sr. Solon Fonseca, Chief Engineer and Bridge Engineer respectively 
of Rio Grande do Sul—the State in which the bridge is built. The contractors 
were Messrs. Christiani & Nielsen. The writer was privileged to work in the office 
of Dr. Noronha at Rio de Janeiro for nearly a year. 


APPENDIX I. 


Brazilian Code NB—6 of 1950 specifies the live loads to be considered in the 
calculation of three classes of road bridges. The loads are composed of road rollers, 
lorries, and miscellaneous traffic. Details of the vehicles are given in Tables I and II. 


TaBLe I.—Roap ROLLers. 
Type A 


Total weight (tons) . es Wi? ee 6-88 
Weight (tons) of front roller pA hecionw. @ ate. oe 4°92 
Weight (tons) of each rear wheel. . .. . 0-98 
Wee ee We a a lg ae 3°28 
Width of each rear wheel (in.) : ‘ 3°94 
Distance between front and rear axles (ft.) . E 9°84 
Distance between centres of rear wheels (in.) . 62°99 
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TABLE II.—LorRIEs. 
Type A Type B 


Total weight (tons) ~ ils wee Ss Ok 5°92 8-85 
Weight on each front wheel (Ib.). . . . . 1655 3310 
Weight on each rear wheel (Ib.) . . . . . 4970 6620 
Width of each front wheel (in.) . . . . . 3°15 4°72 
Width of each rear wheel (in.) j , . , . 7°08 9°45 
Distance between front and rear axles (ft.). . 9°34 Q°54 
Distance between centres of rear wheels (in.) . 62°09 62-99 


The live load due to miscellaneous traffic is to be calculated as a uniformly- 
distributed load whose intensity is given as a function of the parameter g,. Arches or 
main beams are calculated as follows. 


kg. per sq. m. Ib. per sq. ft. 
(a) With less than 25 m 


theoretical span , , 
(b) With span / between 25 m. and 
125 m. (82 ft. and 410 ft.) . 5) 4°55g, 


(c) With more than 125 m. (410 ft.) 
of theoretical span ° . 
(d) For the calculation of the other 
members : ‘ : P £o Bo 


&e 4°55 100 }0°205 


It is permitted to ignore fractions of 10 kg. per square metre (2 lb. per square foot) 


Miscellaneous traffic is assumed to be distributed on the footpaths and the part of road 
not occupied by vehicles. For this purpose the area occupied by a vehicle (roller 
or lorry) is assumed to be a rectangle 8-2 ft. wide and 19-69 ft. long with the centre 
over the longitudinal axis of the vehicle midway between the front and rear axles 

In calculating arches or main beams it is permissible to ignore the effect of the 
redistribution of loads caused by the secondary beams. In the case of arches or 
main beams of 98-43 ft. or more span it is permissible to substitute concentrated 
loads of vehicles (roller or lorry) of equal load but uniformly distributed over a 
rectangle 8-2 ft. wide by 19-69 ft. long. 

Class 3.—The loads for Class 3 bridges consist of g, = 82 lb. per square foot for 
miscellaneous traffic, a roller of type A, and as many lorries of type A as there are lines 
of traffic, less one, all pointing in the direction of the traffic, and in the most unfavour- 
able position for the calculation of each member, with the exceptions that there must 
not be more than one vehicle in each traffic line, nor must there be less than 8-2 ft 
between the longitudinal axes of two vehicles. The calculations must also allow for 
one roller of type B in the most unfavourable position for the member under con- 
sideration, but pointing in the direction of the traffic. 

Class 2.—The loads comprise g, = 92-5 Ib. per square foot for miscellaneous traffic, 
a roller of type B, and as many lorries of type B as there are traffic lines, less one, 
placed as described for Class 3 bridges. The calculations must allow for a roller of 
type C placed as for Class 3 bridges. 

Class 1.—The loads comprise g, = 102-5 lb. per square foot for miscellaneous 
traffic, a roller of type C, and as many lorries of type C as there are traffic lines, less one, 
and placed as described for Class 3 bridges. 

Brazilian Code NB—z2z of 1950 specifies the vertical impact factors for road 
bridges as follows. 

Elements of the roadway (slabs, cross beams, longitudinal beams, struts, ties), 1-3. 

Straight main beams: Spans up to 65-7 ft., 1-3 ; Spans greater than 230 ft., 1-O. 

Arches: Spans up to 164 ft., 1-2; Spans greater than 230 ft., 1-0 
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For intermediate spans the coefficients of impact may be obtained by linear 
interpolation. 

Vertical impact is not considered in the cases of (a) The transformation of loads 
for the calculation of earth pressures; (6) Bearings, solid pillars, and foundations ; 
(c) Footpaths. 


Precast Concrete Bridges in 
Australia. 


In a recent report by the Engineer of road bridges. For spans between 4 ft. 
the Country Roads Board of the State of and 20 ft. U-type precast slabs are used, 
Victoria, Australia, reference is made to and for spans between 22 ft. 6 in. and 
the increasing use of precast concrete for 37 ft. 6 in. precast T-beams have been 
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designed with precast deck slabs of the 
type shown in Fig. 2. 

The erection of the larger bridges is by 
means of a cableway (Fig. 1) the towers 
of which are made up of sections 15 ft. 
long, each comprising four mild steel 
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angles braced by steel bars welded to 
them. The heaviest weight to be lifted 
for any bridge is 4-3 tons for the cross- 
heads, and with the aid of the cableway 
three of these may be placed in four 
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Book Reviews. 


“Prestressed Concrete Design and Construction."’ 

By F. Walley. (H.M. Stationery Office. Price 30s.) 
In his preface the author states that this 
book is based on the experience in pre- 
stressed concrete of the Ministry of Works 
and on his conversations with other 
designers in prestressed concrete. In 
view of the recent publication of M. 
Guyon’s book and of the existence of 
books of other pioneers of prestressed 
concrete it cannot be expected that this 
latest addition to the literature will add 
much to common knowledge. However, 
the book is well written and has good and 
clear illustrations. A chapter on the 
principles of prestressed concrete is 
followed by a chapter on the behaviour 
of prestressed concrete under load which 
includes tables giving the calculated and 
the actual loads causing failure ; it is seen 
that the calculated loads agree very well 
with the actual loads. Other chapters 
deal with materials, losses of tensioning 
forces, descriptions of methods of pre- 
stressing, experimental work, and design 
problems. A useful feature is a tabula- 
tion of the constants and geometrical 
properties of various sections of beams. 


“Concrete Farm Structures.” 
150 pages. (London 
1954. Price 12s. 


By A. M. Pennington 
Concrete Publications, Ltd. 
2.80 dollars in North America.) 


THE author has for many years specialised 
in concrete farm structures and ancillary 
works, and this book is based on his own 


experience and methods. Most of the 
structures illustrated have been designed 
by him and built under his supervision, 
and most of the precast concrete products 
described have been made in his own 
works. The design and construction of 
most types of farm structures are dealt 
with, including cowhouses, dairies, stables, 
piggeries, liquid-manure pits, dung-pits, 
barns, implement sheds, grain drying and 
storage silos, roads, paving, cattle-grids, 
gates, water-troughs, and horticultural 
frames. The chapter on silage and silos 
for grass brings up to date the author’s 
book on this subject which has been out 
of print for some years. The designs are 
in accordance with the latest British and 
American practice, and also with British 
Standards and the recommendations of 
the Ministry of Agriculture where these 
are applicable. Fully-detailed working 
drawings are given for all parts of the 


1858 


structures dealt with, and recommended 
methods of making the precast products 
are described at length. The last chapter 
is on the planning of farms 

Vol. I. Platten-und 


Kersten 8th editior 
Wilhelm Ernst & Sohn. Price 19 D.M.) 


Tuis work contains all the information 
necessary for the design and construction 
of slab and girder bridges in reinforced 
concrete. New matter deals with methods 
of prestressing in bridge work, the use of 
precast members, and methods of ensuring 
rigidity when a reinforced concrete deck 
slab is supported by a steel girder bridge 
An important feature of this book is the 
725 clear illustrations of structural details 
For bridge parapets which are important 
from an esthetic aspect the author prefers 
the open-type steel construction so as to 
ensure that the elevation shall be as light 
and graceful as possible, and this principle 
is well illustrated by photographs. This 
is in contrast to the practice in this country 
where, primarily in order to protect the 
public using a bridge, solid parapets are 
employed (Waterloo Bridge, London, is a 
notable exception) 


“ Briicken in Stahibeton.”’ 
Balkenbriicken. By Car! 
1953. (Berlin 


* Berechnungsgrundlagen fiir Bauten.”’ 
Wedler. (Berlin Wilhelm Ernst 
Price 7.50 D.M.) 


By Bernhard 
& Sohn 195 


THE twenty-second edition includes the 
German standard specifications required 
for the design of buildings, data relating 
to the properties of materials, dead and 
imposed loads, pressures on foundations, 
masonry, timber construction, structural 
steel, sound insulation, ventilation and 
the protection of buildings against damp- 
ness, frost, and fire. Scaffolding, includ- 
ing many types of cradles, isalso dealt with 
Methods are described for the design of 
chimneys, grandstands, colliery headgear 
structures, steel towers for supporting the 
equipment used for oil extraction, masts 
for overhead electrica! supply, cranes, and 
buildings subjected to mining subsidence 
There is, however, no mention of the 
design of reinforced concrete structures 
“ Verdichtungstechnik und Verdichtungsgerate im 

auslandischen Erdbau.”” By Heinz Posch. (Berlin 

Withelm Ernst & Sohn. 1953. Price 9.80 D.M.) 
DescrIBEs the methods of soil compaction 
developed in France, Great Britain, and 
the U.S.A., and the plant employed for 
this purpose. 
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German Recommendations for 
Prestressed Concrete. 


RECOMMENDATIONS for design and con- due to creep is prevented. The relation- 
struction in prestressed concrete have ship between deformation (e«) and constant 
been issued in Germany. Therecommen- _ stress (o) is given in Fig. 1; it is assumed 
dations relate to complete prestressing that the deformation of the concrete due 
with no tensile stress in the concrete and __ to creep is proportional to the stress and 
partial prestressing in which some tensile that the modulus of elasticity of the con 
stress in the concrete is permitted. The _ crete E, is constant; ¢ and «x vary with 
required properties of the concrete and time and tend towards their limiting 
steel are given in Table | values of ¢~ and «a after about four 
SECTIONAL AREAS In calculating years. The values of these coefficients 
stress due to load and the factor of safety are given in Table II 
against cracking, the area F; and moment These coefficients are related to the 
of inertia J; are obtained by considering strength of the concrete at the time of 
the section as a whole, reckoning the area application of the forces producing creep, 
of steel as (m — 1) times its actual cross and are taken from Fig. 2 and Table I 
section. The area of steel must be suff- Ww 
cient to resist all the tensile forces. for various ratios of =;- which define the 
Poisson's ratio (the coefficient of trans- Ws 
verse strain) may be assumed to be uw = }. = strength, where W is the cube strength 
CREEP AND SHRINKAGE.—Losses due at the time of transfer and W, is the 
to the creep of steel may be disregarded strength at 4 years; W is considered to 
provided that the stress in the steel is vary from 1-15 to 1:30 W,, (W4, is the 
less than the creep limit, or that strain strength at 28 days Prior to these 


TABLE | PROPERTIES OF STEEL AND CONCRETE 


Steel (E,) Concrete (lb. per sq. in.) Modular 
Ib. per sq. in ratio 


Cube strength at 28 days : 4280 6410 8550 
Minimum strength at transfer ”’ 3420 5140 6850 
Modulus of elasticity (E,) . , 4,280,000 4,980,000 5,700,000 
Hot-rolled wires and bars . 30,000,000 7° 6-o ° 
Cold-rolled or drawn wires and 

strips ° ° . ‘ , 28,400,000 
Stranded cables comprising 2 to 

7 wires (cold drawn or rolled) 

having a pitch of not less than 10 

times the diameter of the cable 25,600,000 
All other types of steel according 

to test results 


Notes.—Welding of steel is prohibited. Tolerance of tensioning force + 5 per cent 


TABLE II.—COEFFICIENTS OF CREEP recommendations, the decrease in the 
AND SHRINKAGE prestress was assumed to vary from 
19,900 lb. to 21,400 lb. per square inch 
DESIGN CALCULATIONS.—The maximum 
Shrinkage : 

Creep ($x) (e, x ro-*) tensile stress in the member occurs before 
the prestress is applied. As this is a tem- 
: . porary condition, higher stresses are per- 

In water a. «  S 5 1k aa = _ 
im uncial ale — K missible as indicated in line 22 of Table III 
In open air generally aK 3K After the application of the prestress, and 
In dry air . . ./|2°5K 4K ’ before the full dead and live loads are 
applied, the maximum compressive stress 
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Fig. 1.—Relationship between Deformation and Constant Stress. 


TABLE III.—PERMISSIBLE STRESSES 


Strength of concrete at 28 days 
(Ib. per square inch) 
Application 


4280 6410 8550 


CONCRETE. 
Compressive— 
In compressive area at design load* : 
1. Rectangular sections: Axial bending in one direction . 1568 1990 
2. Tee-beams and hollow sections . ° . ‘ ‘ 1420 1850 
3. Direct compression . ° : : ‘ ‘ ; 1140 1568 
In tensile area at design load: 
4. Rectangular sections: Axial bending in one direction . 1990 2560 
5. Tee-beams and hollow sections . . ‘ . , 1850 2420 
6. Direct compression . : ‘ . ' ‘ , 1568 2060 
Tensile- 
Full prestress at design load: 
7. In compressive area before full loading* 
In compressive and tensile areas after full loading : 
8. Generally . . 
- some cases described in the code : 
. Direct Tension 
10. Axial bending in one ‘direction 
Partial prestress at design load : 
11. In compressive area before full loading 
In compressive area at full load and in tensile area with rein- 
forcement proportionately distributed : 
11a, Generally ‘ ‘ 
12. Direct tension 
13. Axial bending in one ‘direction 
In some cases described in the code: 
14. Direct tension 
15. Axial bending in one ‘direction 
Shearing— 
Principal inclined tensile stresses at design load : 
16. Full prestress and shearing stress due to transverse force 
17. Partial prestress and shearing stress 
Principal inclined tensile stresses at breaking load : 
18. Shearing stress due to transverse force 
19. In bending before shearing force is established 
Bond— 
20. At design load 
21. At breaking load 
PRE-TENSIONED STEEL. 
22. During tensioning, <0-8e;s 
23. At design load, <0-750s. <0-550, 


Note.—o, = yield stress. og = stress at failure. * The “ design load” may be different at different stages in the 
construction. ‘“‘ Full load ” includes live load, dead load, the effects of creep, shrinkage, etc. 
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occurs in the tensile area of the concrete the live load is applied, higher stresses 
and the maximum tensile stress in the may be used in accordance with lines 4 
compressive area. As this state is of to 7andi1 of Table lll. The maximum 
short duration and is counteracted when _ stress often occurs before the commence- 
ment of creep and shrinkage. After creey 
and shrinkage have taken place there 
occurs the most unfavourable combina- 
tion of stresses. This results in minimum 
compressive stress and maximum tensile 
stress in the tensile area of the concrete, 
maximum compressive stress in the com- 
pressive area, and, in some circumstances, 
in the maximum stress in the member. 
In most cases this combination produces 
also the maximum shearing stress 
Factors oF SAFETy.—A factor of safety 
against cracking is mostly required. 
Under combined dead and live loads, 
Fig. 2.—Coefficients of Creep and ___ tensile stresses in the tensile area of the 
Shrinkage. concrete are not in general permitted 





TABLE IV.—PERMISSIBLE TENSILE STRESSES IN CONCRETE IN BRIDGES 
CARRYING NORMAL RAILWAY TRAFFIC 


Strength of concrete at 28 days 
(Ib. per square inch 
Application 


4250 6410 


At full presiress— 
1. In compressive area during construction ° . ‘ 
2. In compressive area with full dead load and in tensile 
area with all dead and live loads 
In compressive area at full dead load and live loads and in 
tensile area with all dead and live loads and forces due 
to temperature variations, friction on bearings, etc 
3. Direct tension 
4. In bending 


Partial prestress— 
5. In compressive area during construction 
With full dead load 
6. in compressive area . 
In tensile area for all dead and live loads, with proportionate 
distribution of reinforcement : 
7. Direct tension 
8. In bending in lower tensile area and in upper te nsile 
area with sealing coat ‘ “ 
In upper tensile area : 
9. With asphalt finish 
10. Without asphalt finish 
With full dead and live loads: 
11. In compressive area generally , , 
In tensile area with all dead and live loads and forces due to 
temperature variations, friction on bearings, etc 
12. Direct tension 
In bending : 
13. In lower tensile area generally and in upper tensile area 
with sealing coat 
14. In upper tensile area with ‘asphalt finish 
15. Without asphalt finish 
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Certain exceptions are, however, allowed 
in bridges and other structures where 
additional or secondary loads are included 
(lines 3 and 4 of Table IV and lines 9 
and 10 of Table III). Tensile stresses are 
permitted in the compressive area (lines 
7, 9 and 10 of Table 111 and lines 1, 3, 
and 4 of Table IV). Calculation of the 
safe load must be based on the most un- 
favourable combination of loads compris- 
ing the prestressing force, creep, shrinkage, 
‘75 times the sum of the dead and live 
loads, and temperature variations. A 
large factor of safety for concrete is re- 
quired so that the working stress is limited 
to two-thirds of the stress causing failure. 

MOMENT OF RESISTANCE.—To assess 
the total compressive strength in bending 
and the lever-arm of the internal forces 
for a section, a graphical method employ- 
ing stress-strain curves is recommended. 
For rectangular or nearly rectangular sec- 
tions the compressive force in the concrete 
may be assumed to be 

De = 0°75 X § W os 
= O°5 W o,-F ba, 
where Fyq is the sectional area of the con- 
crete in compression, % is the reduction 
coefficient, and 0-75 is the coefficient to 
determine the area below the stress-strain 
curve as in Fig. 3. The distance of the 
point of application of the force represent- 
ing the total concrete in compression 
measured from the compressed edge is 
o-4 times the depth of the compressive 
area in bending. 

SHEARING AND BonpD StTRESSES.—The 
magnitude and direction of the principal 
tensile stresses are determined from the 
shearing and compressive stresses. Where 
only compressive stresses are developed, 
the principal tensile stress in any part of 
the section must be calculated to find its 
maximum value; this is the case of full 
prestress (Fig. 4). If the stress distribu- 
tion indicates compression and tension, 
the operative maximum value of the prin- 
cipal tensile stress is at or above the 
neutral axis within the concrete in com- 
pression ; this is tie case of limited or 
partial prestress (Fig. 5). In design load 
calculations, the principal tensile stress 
must not exceed te values in line 16 for 
full prestress and line 17 for partial pre- 
stress (Table I11). In calculations for 
breaking load, the principal tensile stress 
must not exceed the values in 
and 19 of Table ILI. 
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Stress in Relation to Strain. 











> strain € 


Fig. 3. 


o=1710 


Fig. 4.—Principal Stresses 
(Compression only). 


Fig. 5.—Principal Stresses 
(Compression and tension). 


Bond stresses need not be investigated 
where post-tensioned and untensioned 
steels are distributed nearly uniformly 
over the tensile area and the diameter of 
the mild steel bars does not exceed 1 in., 
and provided that the beam has sufficient 
anchorage. This rule also applies to 
members compressed with cables or 
stranded wires provided that the applied 
tensile force is less than 30 tons. For the 
design load the calculated bond stress is 
limited to the values in line 20 of Table ILI 
and for calculated breaking load by the 
values in line 21 


ANCHORAGE.—The force at the anchor- 


= times the break- 
“sO 
ing load of the member 
pre-tensioned steel, the factor of safety 
of the bond must be ascertained by tests 

In the case of slipping between the steel 


age is assumed to be 


In the case of 


and the anchorage, the steel may be 
further stretched, provided that the per- 
missible stresses given in lines 22 and 23 
of Table III are not exceeded by 5 per 
cent. in temporary over-stressing at the 
anchorages. 
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THICKENED 


SLABS IN PLACE OF BEAMS. 


Thickened Slabs in Place of Beams. 


THE Guelph General Hospital (Fig. 1), 
which has recently been completed in 
Toronto, has five stories and a basement, 
with a two-story penthouse on the roof 
containing machinery for the lifts and 
ventilation system. The building is in the 
shape of a letter L, one wing being about 
208 ft. long by 46 ft. 6 in. wide and the 
other 102 ft. long by 48 ft. wide. The 
basement extends under the whole of the 
ground floor and projects 25 ft. 6in. from 
the rear of the longer wing. The height of 
each story, floor to floor, is 11 ft. The 
Structure comprises reinforced concrete 


Fig. 1. 


slabs and columns with beams around the 
perimeter of the building only. The 
external walls are of brick and the internal 
partitions of hollow clay tiles. 

This is one of the first buildings in 
Canada with wide bands of thickened 
slabs in place of beams. A plan of one 
of these beamless floors is shown in Fig. 2 
and a cross section in Fig. 3. It is stated 
that the advantages of this type of floor 
compared with beams and slabs are that 
the total thickness is reduced, that there 
is greater freedom for the arrangement of 
equipment, that fewer columns are re- 
quired, and that the absence of beams 
allows a more flexible arrangement of 
internal walls. Large openings through 
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the floors are generally framed with beams, 
a'.nough not necessarily on all sides, and 
small openings may be made almost 
anywhere. 

Each floor comprises a slab continuous 
over three spans across each wing; the 
central part, ro in. thick, also spans longi- 
tudinally between strips with extra rein- 
forcement between the two _ interior 
columns. The two outer spans are sup- 
ported along the sides of the building 
by spandrel beams carried on columns 
In the shorter wing these spans are 


14 ft. 84 in. and the slab is 5} in. thick ; 


A Hospital with Beamless Floors. 


in the longer wing the spans are 12 ft. 10 in. 
and the thickness 4} in. The increased 
thickness of the outer slabs near the 
columns was allowed for in calculating the 
bending moments. 


Arrangement of Reinforcement. 


The main reinforcement in the outer 
slabs comprises }-in. bars at 6-in. centres, 
alternate bars being bent upwards into 
the central slab. In addition, in a lateral 
direction between the columns, there are 
at the top of the slabs three 4-in. bars at 
g-in. centres, and at the bettom two }4-in. 
bars at 6-in. centres. These slabs are 
reinforced longitudinally with 4-in. bars 
at 1 ft. 4 ni. centres to resist the effects 
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THICKENED SLABS IN PLACE OF BEAMS. 











Fig. 3.—Cross Section through Floors of Shorter Wing. 


of shrinkage and changes of temperature, 
and with two -in. bars adjacent to the 
spandrel beams and four }-in. bars near 
the central slab. The central slab gener- 
ally has }-in. bars laterally at 1-ft. centres 
in the top and bottom, lapping with the 
bars extending from the outer slabs, and 
§-in. bars at 6-in. centres in the top and 
bottom for a width of 1 ft. 6 in. on each 
side of the centre of the columns. The 
longitudinal reinforcement consists gener- 
ally of 44 bars of § in. diameter, alternate 
bars being bent up over the lateral strips 


previously mentioned. The _ reinforce- 
ment of a floor is shown in Fig. 2. The 
specified compressive strength of the con- 
crete at 28 days was 3000 lb. per square 
inch and the allowable stress in the steel 
20,000 lb. per square inch. 

The architects are Messrs. Marrani & 
Morris, the structural engineer Mr. W. S. 
Glynn, and the contractors the Pigott 
Construction Co. The foregoing descrip- 
tion is taken from an article by Mr. Glynn 
in the February, 1953, number of “ The 
Engineering Journal ’’ (Canada). 


‘*Concrete and Constructional Engineering ’’ Prize Design. 


THE proprietors of ““ Concrete and Constructional Engineering ’’ offer each year 
a prize of {25 for competition among the students of reinforced concrete technology 
at the City and Guilds College of the Imperial College of Science and Technology, 
London. Last year the subjects from which the students could select were a 
railway bridge over the river Thames, underground oil tanks, a building of 25 
stories, an exhibition hall with a “ shell’ roof, a jetty, a conference hall, a car- 
park with a shell roof, a laboratory, an auditorium, a science centre, and an office 
building of seven stories. There were twenty entries. The prize was awarded 
to Mr. B. W. Cooper for his designs for a railway bridge and underground oil tanks. 
The subjects were set by Professor A. L. L. Baker, Professor of Concrete 
Technology, and the assessor was Mr. F. E. Wentworth-Sheilds, O.B.E., 
P.P.{nst.C.E. In his report the assessor states that the designs show that the 
students had mastered modern ideas in reinforced and prestressed concrete design 
and construction. 
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HELICAL STAIRS. 


Fig. 3.—Front Elevation. 
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HELICAL STAIRS. 


Partially-prestressed Reinforced Concrete 
Helical Stairs. 


RECENT extensions to Bologna Uni- 
versity, for the Faculty of Chemical 
Agriculture, have partially-prestressed 
reinforced concrete stairs which are 
helical in shape and eliptical in plan 
(Fig. 1). The arrangement consists of 
a single curved beam which is fixed at 
the lower end in a foundation of trape- 
zoidal shape and at the upper landing 
in a beam. The curved beam is of 
I section, the marble-faced stair treads 
being extended on each side to form the 


top flange. The height between floors is 
19 ft. 8 in. and the width of the treads 
is about 4ft. The width of all the treads 
is the same over the beam, but varies 
from one side to the other because the 
nosings are normal to the elliptical out- 
line in plan. A plan is shown in Fig. 2 
and an elevation in Fig. 3 (see page 196). 

The supérload was assumed to be 
874 lb. per square foot and the maximum 
concrete stress 1000 lb. per square inch. 
The main beam is prestressed by two 
cables, each consisting of twelve high- 
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tensile steel wires of 5 mm. diameter, in 
a metal tube ; each cable was tensioned 
to 22 tons. The cables (Fig. 4) are 
arranged so that the resultant compres- 
sion is central at the upper end and 
within the middle-third at mid-span ; 
the load on the foundation is also within 
the middle third. Helical mild steel re- 
inforcement is provided to resist torsional 
stresses, and mild steel reinforcement is 
used for the foundation and upper beam 


as shown in Fig. 4 (see page 198) 


Under test loading, vertical deflections 
at mid-span of 0-45 mm. and 0-50 mm. 
on the internal and external faces were 
recorded and, assuming a modulus of 
elasticity of the concrete of 2 10° Ib. 
per square inch, the stress was 284 lb. 
per square inch at the inner face and 
zero at the outer face. No permanent set 
remained after removal of the test load. 

The architect was Sr. Luigi Riguzzi and 
the engineer Professor Giuseppe Rinaldi, 
chief engineer of the Corpo del Genio Civile 
of the Italian Ministry of Public Works. 
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Photograph by courtesy of Air Ministry. 
26-in. thick Concrete Runway Construction. Contractors: Messrs. John Laing & Son, Ltd. 


The contract illustrated above is one of many where “ Ritecure’’ has proved 
its economical efficiency. The ease of application, drastic reduction of labour 
costs, and the assurance of complete curing, are only a few of the advantages 
gained by using “ Ritecure’’ Membrane Curing Material. “ Ritecure”’ is 
equally effective in hot or cold climates. One-coat application is sufficient. 
Covering down and/or wetting are eliminated. 


Over 11,000,000 sq. yds. of concrete 
cured in this country with “ Ritecure” 


For full details, write to: 


STUART B. DICKENS, LTD. 


36 VICTORIA STREET, LONDON, 8.W.1. TELEPHONE: ABBEY 4930 


WORKS: OLD MILTON STREET, LEICESTER. TELEPHONE: LEICESTER 20390 
I 
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Handles 
pre-cast 
products 

to the 
manner born! 


How delicately the Jones Kt 44 Mobile Crane 





handles these 6-ft. diameter concrete pipes. 
Ease of control and precision alone commend , 
the KL 44 to concrete products manu- / 
facturers. Add to these virtues its / 
versatility and speed, and you have 

a very good crane. Compare the 

KL 44—o0n price-for-capacity, 4 


. . / , 
design, specification, /, 
/ 


engineering, performance, 
and after-sales service. 


EARLY DELIVERY 


HIRE 
PURCHASE 
TERMS 
CAN BE 
ARRANGED 


__— 
Jones Cranes are made in the 
following sizes 

KL 15 for loads up to 15-cwt. 
KL 22 for loads up to 2-tons. 
KL 44 for loads up to 4-tons. 
KL 66 for loads up to 6-tons. 
KL 100 Rail Crane—for loads 
up to 6-tons. Will also shunt 
200 tons 


Distributed in the United Kingdom by: 
GEORGE COHEN SONS & CO. LTD. Wood Lane, London W12 


Designed, manufactured and exported by their Associates: 
K & L STEELFOUNDERS & ENGINEERS LTD. LETCHWORTH, HERTS. 


$45/J105 
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FOUNDATIONS OF GUILDHALL. 


Strengthening the Foundations of the 


Guildhall, 


THE work of reconstruction of the Guild- 
hall, London, included underpinning and 
strengthening the buttresses of the north 
wall. This work is of special interest as 
an ingenious application of a new process 
was used to solve an oft-recurring prob- 
lem The Guildhall is years old, 
and the buttresses consist of stone in the 
upper portions and, in some cases, of a 
conglomerate of chalk flints and broken 


500 


London. 


piles 28 ft 
buttress and penetrating up to 8 ft. into 
the blue clay below, to cast a reinforced 
concrete beam (Fig. 1) on 
against each the buttress 
slightly undercut, bore holes through the 
buttress in line with the 
beams, and then insert high-tensile wires 
tension them, and subsequently pressure 
grout them and so squeeze the buttres 


long on each side of eacl 


these 


piles 


side of and 


holes cast in 


Fig. 1.—Method of Prestressing Buttresses. 


stone with lime mortar in the lowest 
portion. Each buttress weighs about 
360 tons and will carry a load of about 
60 tons from the arch rib in the roof 
The new foundations are in a_ very 
restricted space and the hal! is in con- 
stant use, and this, together with the 
friability of the materials at the base, the 
varying thicknesses and depths below 
ground of the walls, and the still different 
depths of the buttresses, presented an 
unusually difficult problem 

The method adopted was to sink bored 
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and transfer the load to the piles. In the 
first buttress treated the piles were tested 
with a pressure of 50 tons on each pair of 
piles, which was a little in excess of the 
design load, and no pile settled more than 
about } in. 

The work is described in detail in a 
paper by Mr. Burnard Geen, M.Inst.C.E., 
the engineer for the work, in the Proceed 
ings of the Institution of Civil Engineers, 
March, 1954, where the method is sum- 
marised as follows. (a) It was not neces 
sary to disturb the existing foundations 
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PATENTS RELATING 


by excavating below them ; (b) it was not 
necessary during the process seriously to 
weaken the buttresses ; (c) the supporting 


beams were placed at various levels to 


TO CONCRETE. 


(CONCRETE) 


suit the varying levels of the existing 
foundations ; (d) when the operation on 
any buttress was completed it became 
immediately effective. 


Patents Relating to Concrete. 


Electrical Curing of Prestressed 
Concrete. 


42, 
«Wee 
a ex/F 


APPARATUS for moulding prestressed con- 
crete articles such as poles, railway 
sleepers, etc., in which the steel is heated 
by electric current to accelerate the 
hardening of the concrete comprises (a) 
one or more moulds (:) with end flanges 
(9) to which are bolted end walls con- 
sisting of double slotted plates (7, 7’), 
one or both end walls being of insulating 
material or insulation (8) being interposed 
between one or both end walls and the 
flanges (9) ; (b) anchor plates (3, 3’, 4, 4’), 
for holding the steel (2) after it has been 
tensioned ; and (c) means to insulate the 
moulds from their supports. The moulds 
may be on a roller track (11) and insu- 
lated therefrom by skids (12) strengthened 
with metal (13). The moulds may be 
arranged electrically in parallel paths or 
in series, as for example in Fig. 1 in 
which the leads (6, 6’) for the electric 
current are taken to the adjacent ends 
of the steel of two lines of moulds, the 
other ends of the steel being connected 


and the anchor-plates being insulated 
from earth and from each other.—No 
641,827. Metropolitan Vickers Electrical 
Co., Ltd. January 16, 1948 


Foundations. 


1 FICS. 








In order that a bed of silt (2) may carry 
structures such as breakwaters (20) it is 
consolidated and stabilized by reducing 
its water and air content. Pipes (4) are 
driven into the bed at intervals 
within these pipes are tubes (5) whose 
entry may be facilitated by pumping 
water down the tubes to remove any silt 
which may have entered the pipe. A 
filter bed (11) is formed around the 
lower end of each tube by passing a 
mixture of sand and water down the tube 
or the pipe, and the pipe is then removed 
When pipes are removed the tubes are 
connected to a header (12) leading to a 
suction system comprising a submerged 
pump (13) which has an outflow (14) to 
the surface, whilst the air is removed 
since a chamber (15) on the pump (13) 
is connected to a vacuum pump (17) at 
water level. The lower end of each tube 
may be fitted with a screen (19) provided 
with a valve that permits the escape of 
sand but closes on the application of 
suction so that only air and water can 
be drawn into the tubes. Sand may be 
added to the silt before the silt 
watered and de-aerated.—No. 
S. Akerib. October 13, 1948 

[Publication of British patents has been 
delayed due to the war 


and 


is de- 


652,570. 


June, 


1954 





June, 1954. CONCRETE AND CONSTRUCTIONAL ENGINEERING 


CONCRETE PILES 


«4 


a | - ©, Every Vibro pile is treated as 
Al ae -% : . — —— 
‘Ai A a an individual unit in the foun- 


dation. It can never be too 
long or too short. It is formed 
to suit the ground at that 
particular spot and to carry its 
load with ample safety, yet 





without waste. 


The Vibro system is designed on 
correct engineering principies 
that have been proved on 
innumerable contracts in all 
parts of the world. 


A descriptive booklet will be 
sent free on request. 


The illustration shows a Vibro rig in operation at Kilmarnock, Glasgow, 
where 1,050 Vibro cast-in-place reinforced concrete piles 18 in. in 
diameter were formed in lengths of approximately 30 ft. This work was 
carried out for Messrs. John Walker & Sons, Ltd. Consulting Engineers : 
Considére Constructions, Ltd., London. Contractors: Messrs. Melville, 
Dundas & Whitson, Ltd., Glasgow. 


BRITISH STEEL PILING COMPANY LIMITED 


KINGS HOUSE, 10 HAYMARKET, LONDON, 5S.W.| 
Telephone: Trafalgar 1024/8 Telegrams: Pilingdom, Lesquare, London 
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IMTS 


FIREPROOF FLOORS 
<SeR 


The most adaptable System of 
Suspended Hollow Concrete 
Floor and Roof Construction 
for large and small spans. 


Showing Two-way Reinforce- 
ment and Hollow Concrete 
Blocks laid on Trianco Tele- 
scopic Centers. 


Showing uniform concrete soffit. 
Obtained without use of slip tiles. 


The Two-way Reinforced Floor for 
distribution of point loads with 
efficiency and economy, employing the 
original system of steel Telescopic 
Centers. 





Midland Associated Company & Licensees, 
PARKFIELD CONCRETE PRODUCTS 
COMPANY LIMITED, 

St. Peter’s Road, NETHERTON, 

"Phone: Dudley 4315 











IMBER COURT +: EAST MOLESEY - SURREY 
EMBerbrook 3300 (4 lines) 
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CORROSION OF STEEL IN PRESTRESSED CONCRETE. 


Corrosion of Steel in Prestressed 
Concrete. 


Mr. I. C. Parkins, B.Sc., Ph.D., has sent 
the following note on tests made by him 
on the resistance to corrosion of steel in 
prestressed concrete. 

Details of the specimens used are given 
in Fig. 1(a The concrete was a1: 1}: 3 
mixture of high-alumina cement, river 
sand, and river gravel, with a water- 
cement ratio of about 0-4. The steel was 
pre-tensioned and was left protruding for 
about | in. at each end, and the specimens, 
which were 9g ft. 6 in. long, were loaded as 
shown in Fig. 1(b). The load was applied 
by tightening the nuts on the central 
clamp and one of the end clamps, and 
pulling the other ends of the specimens 
together by means of a screw attached to 
a link which was calibrated, using elec- 
trical resistance strain-gauges. When the 
required load was attained, the nuts on 
the free end-clamp were tightened until 
the load was removed from the link, leav- 
ing the ends of the two beams pulling 
against each other. Sixteen beams were 
cast and loaded in this manner. Four 
pairs were loaded to working load, that is 
no tension in the bottom considering the 
specimens to be acting as beams; the 
other four pairs were loaded to slightly 
over one-and-a-half times working load, 
when visible cracks appeared in the bot- 
tom Four pairs were stored in the 
laboratory and the others were placed 
between high and low water in the river 
Tay; one position was in fairly clean 
swift-running water, and the other was in 
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TABLE I! 


Cube 
strength*® 
Ib. per 
sq. in 


Load at 
failure 


b 


River 
aboratory 
River 
aboratory 
aboratory 
aboratory 
River 
River 


6020 600 
600 
7500 600 
HdDo 
5230 1000 
1000 
S000 1000 


1000 


more sluggish water which contained 
some sewage. The beams were left in 
these positions, alternately wetting and 
drying, for two years 

Twelve high-tensile steel wires of 0-079 
in. diameter were used in each beam, and 
the final stress in the wires, after losses 
had occurred, was about 156,000 lb. per 
square inch. Therefore, with this wire, 
which had an ultimate stress of 
lb. per square inch, corrosion had to pene- 
trate to a depth of only just over one- 
hundredth of an inch for the stress in the 
wire to be increased to the ultimate stress 

Two pairs of specimens were destroyed 
when the part of the pier to which they 
were attached was damaged during a 
storm. The other specimens were sub- 
jected to a simple bending test to failure, 
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CORROSION OF STEEL IN PRESTRESSED CONCRETE. (CONC RETE! 


and the results are given in Table 1. It 
is seen that there was little difference in 
the ultimate strengths of the specimens, 
and none of the wires broke when the 
specimens failed. When the specimens 
were broken after testing the wires were 
still free from any sign of corrosion, 
although the wires that had protruded 
from the ends were completely eaten 
away. 

This test suggests that prestressed con- 
crete should be at least as resistant to cor- 


rosion' as reinforced concrete. In par- 
ticular, the tests indicate that in the case 
of pre-tensioned steel, the danger of cor- 
rosion penetrating along the wires from 
the exposed or poorly-protected ends is 
not great provided that the concrete is of 
good quality. 

The author is indebted to Professor 
W. T. Marshall for his interest in and 
supervision of this test, and to the Dundee 
Harbour authorities for the facilities to 
cerry it out. 


Plastic Moulds for Precast Slabs. 


For the construction of a Naval Air 
Station at Miramar, California, U.S.A., 
many precast slabs, mostly 24 ft. long 
by 4 ft. wide, have been used. The slabs 
are 1} in. thick for roofs and 1} in. thick 
for floors. Along the sides are ribs 10 in. 
deep by 3} in. wide at the bottom in- 
creasing to 5$ in. at the soffit of the 
slab; at 4-ft. centres there are transverse 
ribs 44 in. deep by 2 in. wide. The parts 
of the slab between the transverse and 
longitudinal ribs are designed as separate 
slabs spanning in two directions for an 
imposed load of 75 lb. per square foot. 
The reinforcement in the slab consists of 
high-tensile steel mesh bent downwards 
into the longitudinal and end ribs. Each 
longitudinal rib contains one deformed 
bar of 1% in. diameter near the bottom 
and a }-in. bar near the top ; each trans- 
verse rib contains one 4-in. deformed bar 
near the bottom. A floor slab is shown 
in Fig.1. The concrete contained 750 lb. 
of cement per cubic yard and had a 
minimum crushing strength of 4000 lb. 
per square inch at 28 days; the working 
stress in compression was 1800 lb. per 


square inch. To enable the slabs to be 
handled the day after casting, a crushing 
strength at 24 hours of at least 800 lb. 
per square inch was required. 

The parts of the mould (Fig. 2) to 
form the soffits of the slabs and the sides 
of the ribs were made of a plastic material 
reinforced with a fabric of woven glass 
fibres. Each former was about 4 ft 
square, extending the full width of the 
slab and to the centres of adjacent trans- 
verse ribs; six such formers were re- 
quired for a slab 24 ft. long. These 
formers were made from wooden patterns. 
At the centre of each former was a hole 
for the attachment of a device to facili- 
tate its removal 

The formers were arranged on wooden 
bases to enable slabs 24 ft. long to be 
cast, the edges of the slabs being formed 
by metal sides hinged to the bases (Fig. 3). 
The bases were carried on wooden frames 
at a convenient height for working. To 
the underside of the base were attached 
water-pipes and valves which were con- 
nected, by }-in. pipes passing through 
the hole in the centre of each former, 
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1.—A Floor Slab. 
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WIREWELD spreads the rolling load 


In the concrete structure of Britain’s new roads Wireweld steel fabric is 
proving its economy, meeting the high strength requirements with the 
minimum of metal. Wireweld is 
helping to lighten the costs of road 
construction as it makes light of the 


rolling load of transport. 


REINFORCEMENT LTD 


LONDON: 43 Upper Grosvenor Street, W.1. Telephone: GROsvenor 8101 & 1216 - BIRMINGHAM: Atma Street 
SMETHWICK 40. Telephone: Smethwick 1991 - MANCHESTER: 7 Oxrorp Roap, MANcuester, 1. Telephone: Ardwick 1691 
GLASGOW: 19 Sr. Vincent Prace, Giascow, C.1. Telephone: City 6594 
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333 Simplex Cast-in-situ Concrete Piles were used in the foundations 
of the Municipal College Extensions in Anglesey Road, Portsmouth 


Architect to the City of Portsmouth: F. Mellor, Esq., F.R.I.B.A. 


Write for Illustrated Brochure 


SIMPLEX CONGRETE PILES i10. 


26 BRECHIN PLACE, SOUTH KENSINGTON, LONDON, 8.W.7 


Telephone: Fremantle 0035-6 








(& Sane PLASTIC MOULDS FOR PRECAST SLABS. 


to rubber sheets } in. thick by 1o in. 
square set in depressions of the same 
size in the formers. The rubber sheets 
were fastened to the moulds by water- 
proof tape. 
lo strip a mould, water was introduced : é ; 
between the rubber sheet and the mould - 2.—Section through Plastic 
and pressure maintained until the slab Mould. 
was free. The water depressed the centre 
of the plastic former under the rubber 
sheet and escaped into the space between 
the former and the slab. After about 
five minutes water could be seen leaking 
from the edges of the moulds and the 
slab could then be lifted. 


rhe concrete did not bond to the plastic 
material which, after removal of the slab, 
was cleaned by compressed air and wiped 
with adampcioth. The metal sides were 
oiled After fifty uses there was no sign 


of deterioration of the moulds . 3.—Mould for 


The slabs were lifted from the moulds 
by a crane with a device as shown in 
Fig. 5 and stacked ten high. Erection 
was by crane using the device shown in 
Fig. 5 or the cradle shown in Fig. 4 


[he building was designed by Messrs. 
Kistner, Curtis & Wright, and the work 
described was carried out by the Trepte 
Construction Co. The foregoing is ab- 
stracted from an article by Mr. M. R. 
Montgomery and Mr. T. G. Atkinson in 
the Journal of the American Concrete 


Fig. 4.—-Cradle for Lifting 
Institute for May, 1953. Slabs. 


ANWNZ 27". 


Fig. 5.—Device for Lifting Slabs from Moulds. 
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EARTH PRESSURE ON TUNNEL LINING. 


Earth Pressure on Tunnel Lining. 


AN investigation to determine the pres- of a cylinder. They were used in two 
sure on a tunnel in London clay has been ways, namely, (1) Set radially in the thick- 
carried out by the Building Research ness of the concrete segments to bear on a 
Station in conjunction with the Metro- floating steel plate placed flush with the 
politan Water Board and is described in’ external face of the concrete; twenty of 
the Report of the Building Research the gauges were used in segments in three 
Board rings, and they measured the radial pres- 
The tunnel is 9 ft. diameter, with its sure of the clay on the lining. (2) Six 
axis 90 ft. below ground level, and is to pairs of gauges were placed circumfer- 
convey water under a head of about _ entially in split segments in four rings to 
140 ft. The lining consists of plain pre- measure the circumferential thrust 
cast concrete segments, 6 in. thick, of As the segments were jacked into 
which ten form a ring of the lining and __ position the radial pressures and the cir- 
are jacked in position against the clay cumferential thrusts rose immediately, 
by tunnel shield jacks. then fell, and remained nearly constant 
In order to determine the pressure The radial pressures on the gauges around 
of the clay on the wall of the tunnel any one ring varied appreciably, but the 
gauges were cast in nine of the rings and average was about 2} tons per square 
the pressures measured over a period of foot, except in one ring near a substantial 
about a year. The gauges, consisting of band of claystone rock where the average 
steel cylinders, measured the forces by radial pressures were nearly 5 tons per 
means of the change in frequency of a_ square foot. The circumferential'thrusts 
vibrated wire anchored axially tothe ends also corresponded to an average uniform 


SIEVE 


ANALYSIS 
of 
CONCRETE 
AGGREGATES 


We specialise in the supply of single sieves and nests of sieves to B.S.410 
for hand or machine sieving of concrete aggregates, test sieve vibrators, 
and cement testing gauze which will meet all the requirements of the 
Contractor and Builder for proportioning aggregates and testing cement 
Send for full details. 


ENDECOTTS (FILTERS) LTD. 


251 KINGSTON ROAD LONDON, S.W.19 
Telephone: LiBerty 8/2/-2. Telegrams : Endfilt, Wimble, London 
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STERNSON 
No. 300 





Some views of the open-air swimming pool at the Skegness Holiday Camp. 
By kind permission of Messrs. Butlins Ltd. 


waterproofing concrete 
with Sternson No. 300 


Practical experience on a large number of water-containing structures has proved 
that STERNSON NO. 300 provides the most dependable means of obtaining 
a dense and impermeable concrete which will resist heavy water pressures. 
The list of important contracts on which STERNSON NO. 300 has been specified 
includes Swimming Pools, Factories, Harbour work, and underground structures 
of all types, and cement renderings on housing estates, etc. STERNSON NO. 300 
is an integral waterproofer which can be used with confidence for all forms of 
concrete construction, and for providing a waterproof rendering for existing 
concrete and brick surfaces. STERNSON NO. 300 is a water repellent. It 
increases the tensile and crushing strengths without retarding the setting action. 
It increases the workability of the mix, thus es lower water-cement 
ratios. Full technical information on STERNSON NO. 300, and expert advice 
on all concrete waterproofing problems, are available on request. 


STUART B. DICKENS, LTD. 


36 VICTORIA STREET, LONDON, S.W.1. TELEPHONE: ABBEY 4930 
WORKS: OLD MILTON STREET, LEICESTER. TELEPHONE: LEICESTER 20390 
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MISCELLANEOUS ADVERTISEMENTS. 





Situations Wanted, 3d. a word: mini- 
mum, 7s. 6d. Situations Vacant, 4d. a 
word : minimum, tos. Other miscella- 
neous advertisements, 4d. a word; 10s. 
minimum. Box number is.extra. The 
engagement of persons answering these 
advertisements ts subject to the Notifica- 
tion of Vacancies Order, 1952. 


Advertisements must reach this office by 
the 23rd of the month preceding publication. 











SITUATIONS VACANT. 


SITUATION VACANT. Qualified structural engineer 
experienced in reinforced concrete, preferably over 40 
years of age and single, required for senior assistant posi 
tion in Kenya. Write Box MR/172, c/o 95 Bishopsgate, 
London, E.C.2. 


SITUATIONS VACANT. Structural engineering. De 
signers and draughtsmen required immediately in civil 
engineering department of Tue Corres Co. (Great Britain 

Lrp., 140 Piccadilly, London, W.1, for colliery structures 
and bunkers. Must be experienced in reinforced concrete 
and/or structural steelwork and also able to take off quan 
tities. Pension scheme in operation. Write, giving age, 
experience, and salary required. 


SITUATIONS VACANT. Company of reinforced concrete 
engineers and contractors have vacancies in their London 
office for experienced designers and designer-detailers. 
Write, giving full particulars of age, education, and previous 
experience, to Box C.C.538, o 191 Gresham House, 
London, E.C.2 


SITUATION VACANT Reinforced concrete designer 
fully experienced for light framed structures and hollow 
tile construction. Pension scheme operating. Every alter 
nate Saturday. Attractive salary. Holiday this year 
Box 4038, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1 


SITUATIONS VACANT. Tue Bririsn Retnrorcep 
Concrete Encinerrtnc Co., Lrp., have vacancies for 
reinforced concrete designers and detailers, with experi 
ence, in their Stafford, London, Liverpool, Bristol, and 
Newcastle-on-Tyne offices. Staff pension scheme and five 
days’ week 


SITUATION VACANT. Designer-draughtsman required 
for London office of well-known reinforced concrete engin 
eering contractors. Experience in reinforced concrete 
frames, floors, roof and staircase construction essential 
Progressive post, pension scheme, alternate Saturdays 
Write fully, stating salary required, to Box 323, ALLARDYCE 
Patmer, Lrp., 109 Kingsway, London, W.C.2 


SITUATION VACANT. Opportunity for qualified senior 
structural engineer to join expanding Limited Company in 
London as design director. Noinvestment required. Sub 
stantial earnings are assured to ambitiows man with ex 
perience and ability to design reinforced concrete structures 
(in-situ and precast) and foundations, and to build up an 
efficient design department. Please reply very fully, stat- 
ing all details, otherwise the application cannot be con- 
sidered. Strictest confidence observed. Present staff are 
aware of this advertisement. Box 4039, CONCRETE AND 
CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street, 
London, S.W.1. 


SITUATION VACANT. Experienced designer-draughts- 
man required with knowledge of reinforced concrete detail 
ing. Work varied and interesting. Salary {450 to £550, 
according to ability. Applications, with full details of 
experience and when available, to Reema Construction, 
Ltrp., Milford Manor, Salisbury, Wilts 


SITUATION VACANT. Cement and concrete engineer 
required to take charge of testing laboratories, London 
area. Good salary according to experience. Superannua- 
tion scheme. Housing in one year’s time. Early applica- 
tions, giving full details of experience, to Box P 759, 
110 Old Broad Street, London, E.C.2. 


Juse, 1954. 





Manchester Municipal College of 
Technology 


Principal 
B. V. Bowpen, M.A., Ph.D., M.L.E.E 


Head of Department of Building and 
Structural Engineering : W. B. McKay 
M.Sc.Tech M.1.Struct.E 


FULL-TIME DIPLOMA COURSE 
IN STRUCTURAL ENGINEERING 


This three years’ full-time diploma 
course provides training for posts 
responsibility in the industry and meets 
the requirements of the professional 
institutions 

The course has been submitted to the 
Institution of Civil Engineers and, subject 
to the Institution’s approval, successful 
students in the diploma final examinations 
will be exempted from Final Parts I and 
If of the Institution Examination. 

Applicants for admission must be 16 
years of age or over, and must hold the 
Generai Certificate of Education wit! 
passes at the ordinary level in English 
Mathematics and two Science subjects. 


Session commences: October, 1954 

Prospectus and full particulars may be 

obtained from : 

The Registrar, College of Technology 
Manchester 1 











SITUATION VACANT Draughtsman. Tue Stanton 
Ironworks Co., Lrp., near Nottingham, has a vacancy 
on its prestressed concrete plant for a mechanical draughts 
man to prepare drawings and carry out minor design cal 
culations for moulds and tackle. Some experience of 
prestressed or reinforced concrete would be an advantage 
but is not essential The post is progressive and super 
annuated. Write in confidence with full details of quali 
fications to the Starrinc Director 


SITUATION VACANT. Civil engineers interested in road 
construction required. Appointments will be, initially, at 
the company’s central laboratory, where training will be 
given in soil mechanics, asphalt and concrete technology 
Engineering degree or equivalent desirable. ‘ Write, stating 
age, qualifications and experience, to GeorGe Wimpey & 
Co., Ltd., Central Laboratory, Lancaster Road, Southall, 
Middlesex 


SITUATION VACANT Structural engineer required for 
research and development work in reinforced concrete con 
struction. Applicants must have university degree in civil 
engineering, or other recognised civil or structural engineer 
ing qualifications, and experience in structural testing 
including use of strain gauges. Progressive position either 
as career in laboratory or by later transfer to other depart 
ments of the Wimpey organisation. Write to Grorcr 
Wiseey & Co., Lrp., Central Laboratory, Lancaster Road, 
Southall, Middlesex 


SITUATIONS VACANT Ministry or Works. Civil 
engineering assistants required for work on various sites 
Candidates must be of British birth, and competent to 
check setting out with theodolite and level, or have know 
ledge of soil mechanics. Students who have passed Parts A 
and B of the A.M.LC.E. examination will be considered, 
but, without this, some previous site experience is required 
Although unestablished, these posts have long-term possi 
bilities. Hostel accominodation available on sites. Salary 
range {420 to {640 per annum; starting pay up to 4550 
according to age and experience. State age, details of 
training, and experience, to W.G.10/C.W.E.3(G), Ministry 
or Works, Abell House, John Islip Street, London, S.W.1 


(Contixued on page 205. 











radial pressure of about 2§ tons per square 
foot and suggested a variation in thrust 
around the rings. The axis of the tunnel 
was oo ft ground level and the 
weight of the overlying saturated ground 
corresponded to a uniform radial pressure 
of about 5} tons per square foot, but 
water leaked freely into the tunnel and, 
if allowance were made for hydrostatic 


below 























FOR ROAD 
REINPORCEMENI 




















MISCELLANEOUS. 


uplift, the radial pressure would be only 
about 2$ tons per square foot 
Measurements were also made, using a 
screw micrometer stick, of the change in 
diameter of the lining on five diameters on 
each ring incorporating load-measuring 
instruments. These observations showed 
a steady vertical flattening of the tunnel 
lining amounting to a few hundredths of 
an inch, a slight 
diameter, and a 
circumference 


horizontal 
total 


increase in 


slight decrease in 


The Training of Supervisors. 


THE City and Guilds of London Institute 
has prepared for the 1954-1955 session a 
one-year part-time course in concrete 
practice which is intended to provide a 
qualification for supervisors and potential 
supervisors engaged in concrete work 
The course comprises 24 lectures. Full 
particulars may be obtained (price 6d.) 
from the City and Guilds of London 
Institute, Department of Technology, 31 
Brechin Place, London, S.W.7. Similar 
courses are to be held at Croydon, Cardiff, 
and Edinburgh 





MISCELLANEOUS ADVERTISEMENTS. 
Continued from page li 


SITUATIONS VACANT Arr Ministry Works Depart 
MENT requires in London structural engineer designer 
draughtsmen experienced in reinforced concrete or struc 
tural steelwork. Applicants should have sound technical 
training and several years of varied experience in design 
and detailing of (a) reinforced concrete construction for all 
types of buildings, or (b) steel-framed sheds, warehouses, 
and kindred types of buildings. Salaries up to {780 p.a. ; 
starting pay dependent upon age, qualifications and experi 
ence. Extra duty allowance or overtime payable. Reason 
able prospects of promotion. Posts temporary and non 
pensionable but have long-term possibilities. Competitions 
held periodically to fill established vacancies. Applications 
from natural-born British subjects only, quoting A/E and 
stating age, qualifications and previous appointments, giv 
ing dates and stating type of work done, to Arr Ministry, 
S.2(h)/NA, Cornwall House, Stamford Street London, 
S.E.1 


SITUATIONS VACANT. Junior engineer and chemist 
(two positions) required as concrete technicians in an 
expanding progressive company manufacturing ready-mixed 
concrete in London, Midlands, and provinces. Good pros 
pects for advancement to young men, preferably with some 
experience in specialised quality control, and prepared to 
continue their studies. Write Reapy Mixep Concrete, 
Lrp., Readymix House, Dartmouth Street, London, S.W.1 


SITUATIONS VACANT. Consulting engineers require 
civil engineers for work in West Africa. Excellent oppor 
tunities for men with experience of structural design and 
all-round ability. Applicants should be single and not 
more than thirty-five years of age. Eighteen months’ tour 
with three months’ leave, kit allowance, passages paid, and 
generous bonus. Salaries {1,000 to {1,800, according to 
experience. Reply to Box 4040, ConcRETE aNpD Con- 
STRUCTIONAL ENGINEERING, 14 Dartmouth Street, London, 
S.W.1. 


June, 1954. 


SITUATION VACANT Experienced reinforced concrete 
draughtsman required, Wallington-Carshalton area Box 
4041, CONCRETE AND CONSTRUCTIONAL 
Dartmouth Street, London, S.W.1 


SITUATION VACANT. North Eastern Gas Board. Civil 
Engineering Assistant. Applications are invited for the 
position of civil engineering assistant at the head office of 
the Board at Leeds. Candidates must have had experience 
in the design of reinforced concrete foundations and struc 

tures, and the preparation of drawings, quantities, and 
specifications. The salary will be within Grade APT.11 
(£715 to £840 per annum) of the salary scales of the National 
Joint Council for Gas Staffs. The successful applicant will 
be required to pass a medical examination and participate 
in the Board’s Staff Pensions Scheme. Applicants should 
complete the official application form which may be 
obtained from, and must be returned to, the Carer Eworn 

gE, Norta Eastern Gas Boarp, Bridge Street, Leeds, 2, 
within twelve days of the appearance of this advertisement 


SITUATION VACANT Fully-qualified and experienced 
contractor’s engineer for head office required immediately 
Candidates must have experience in programming and of 
all kinds of falsework such as staging and cofferdams for 
civil engineering work. Apply in writing only, stating age 
experience, and salary required, together with copies of any 
testimonials, to Peter Linn & Co., Ltp., Romney House, 
Tufton Street, Westminster, S.W.1 


SITUATIONS VACANT. Structural steel designer 

draughtsmen and reinforced concrete detailers, experienced, 
required by consulting engineers. Pension scheme. Holi 
day this year. Five-days’ week. Apply in writing, stating 
age, experience, and salary required, to Huspanp & Co 

70 Victoria Street, London, S.W.1 


SITUATIONS VACANT 


ENGINEERING, 14 


Several experienced reinforced 
concrete detailers required. Salary according to qualifica 
tions and experience. Staff canteen. Five-days’ week 
Apply “ Twister: " Rewrorcemert, Lrv., Alma Street, 
Smethwick, Staffs 


(Continued on page 206) 





MISCELLANEOUS. 


The Quality 


A SYMPOSIUM on “ Mix Design and Quality 
Control of Concrete ’’ was arranged by the 
Cement and Concrete Association and 
held in London on May tit to 13 last. 
The following is a list of the papers 
presented. 

Design of high-strength concrete mixes, 
by H. C. Erntroy and B. W. Shacklock ; 
The design of concrete mixes on the basis 
of flexural strength, by P. J. F. Wright ; 
Mix design and abrasion resistance of 
concrete, by C. L. a’Court; Mix design 
for frost resistance, by A. R. Collins, 
M.B.E Design of concrete mixes for 
compaction by surface vibrators, by 
R. H. H. Kirkham; The effect of the 
vacuum process on concrete mix design, 
by D. F. Orchard ; Steam curing and its 
effect upon mix design, by A. G. A. Saul ; 
A classification of natural sands and its 
use in mix design, by A. J. Newman and 
LD. C. Teychenné ; The control of concrete 
quality : a review of the present position, 


(CONCRETE) 





of Concrete. 


by F. N. Sparkes; Method of achieving 
control of quality, by L. J. Murdock ; 
Control of concrete quality on the small 
site, by J. H. Spanton; Quality control 
and its effect on structural design, by 
F. G. Thomas; Quality control for pre- 
cast concrete, by F. Cornelius, M.C 
Economic factors in the choice of aggre- 
gate grading in relation to quality con- 
trol, by D. A. Stewart, M.B.E Quality 
control for road and airfield construction, 
by J. M. Fisher ; Quality control for dams 
and mass concrete, by W. Dick; Ready- 
mixed concrete: quality control refine- 
ments, by L. Boyd Mercer ; Some prob- 
lems involved in destructive and non- 
destructive testing of concrete, by R 
Jones and P. F. J. Wright ; The applica- 
tion of statistics to concrete quality, by 
F. R. Himsworth; The problems of 
specifying and standardizing practice for 
concrete mix design and quality control, 
by A. R. Collins, M.B.E 





MISCELLANEOUS ADVERTISEMENTS. 
(Continued from page 205 


SITUATIONS VACANT. Designers and draughtsmen 
experienced in reinforced concrete and marine work 
required. Please apply, stating qualifications and experi 
ence, to CurisTiaAn1 & Nie.tsen, Lrp., Romney House 
Tufton Street, S.W.1 


SITUATION VACANT Reinforced concrete designer 
estimator required for consulting engineer's office, Golder’s 
Green. Five-days’ week. Superannuation scheme. Can 
teen. Box 4042, CONCRETE AND CONSTRUCTIONAL ENGIN 
EERING, 14 Dartmouth Street, London, S.W.1 


SITUATION VACANT. Reinforced 
draughtsman required for consulting engineer's office, 
Golder’sGreen. Five-days’ week. Superannuation scheme 
Box 4043, CONCRETE AND CONSTRUCTIONAL E sGINEERING, 
14 Dartmouth Street, London, S.W.1 


SITUATIONS VACANT. Ciarke, Nicwoiits & Marce! 
consulting engineers, require in their London office, for 
reinforced concrete work, designers and draughtsmen 
detailers Permanent positions. Good prospects. Apply 
in writing to 21 Westbourne Grove, London, W.2 


SITUATIONS VACANT 


concrete detailer 


Reinforced concrete engineers 
have vacancies in their Bristol office for designers and 
detailers. Applicants for the former posts should have 
considerable experience in designing a variety of structures 
For the latter posts neat draughtsmanship is essential and 
a knowledge of design would be an asset Five-days’ 
week. Salary dependent on experience and ability 
4046, CONCRETE AND CONSTRUCTIONAI 
Dartmouth Street, London, S.W.1 


SITUATION VACANT. Experienced draughtsman 
detailer required for London office of consulting engineers 
Good drawing-office experience in reinforced concrete 
work essential. Apply in writing, with full particulars of 
age, experience, and salary required, to Renpet, Palmer 
& Tritton, 125 Victoria Street, London, S.W.1 


SITUATION VACANT 
years’ experience 
Harrow, Middlesex 
experience. 


30x 
ENGINEERING, 14 


Detailer with three 
required by consulting engineers in 
Good salary and prospect of designing 
Five-days’ week. Write stating age, experi 


two to 
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ence, and salary to Box 4045, CONCRETE AND ConsTRI 
TIONAL ENGINEERING, 14 Dartmouth Street, Londor 
S.W.1. 


SITUATIONS VACANT Estimators 
Ltd., have two vacancies for structural draughtsmen in 
one of their estimating sections. Working conditions are 
excellent and D.O. bonus scheme and 
pension fund are in operation Apply in writing, quoting 
reference (NS. 46), giving age and experience, to STAFF 
AND Tratntnc Division, Simon-Carves, Lrp., Cheadle 
Heath, Stockport. 


SITUATIONS VACANT Ministry of Works has vacan 
cies for assistant civil engineers for work on sites in Southern 
England. Candidates must be of British birth, have 
passed or gained recognised exemption from Sections A 
and B of the A.M.1.C.E. Examination, and have had 
experience of site construction work Although unestab 
lished, these posts have long-term possibilities and com 
petitions are held t fill established posts. Hostel 
accommodation is available Salary range {638 
to 4955 per annum Starting pay up to 4555 per annum 
according to age and experience Application forms, quot 
ing E 280/54/A, from M.L.N.S., TECHNICAL AND SCIENTIFIC 
Reoister (K), 26 King Street, London, S.W.1 


SITUATION WANTED. 

SITUATION WANTED. Qualified structural engineer 
desires change Practical and competent designer 
detailer, with considerable site and supervisory experience. 
Capable of taking complete charge of reinforced concrete 
or other structures from drawing board to completion 
Would prefer semi-administrative appointment with 
specialist or civil engineering contractor Age 34 and 
married. Car driver Excellent references Box 4044, 
CONCRETE AND CONSTRUCTIONAL ENGINEERING, 14 Dart 
mouth Street, London, S.W.1 


FOR SALE. 
Steel panels for flooring 3 ft 
Keen prices and delivery I 
Bath Street, London, E.C.1 
FOR HIRE. 
FOR HIRE. Lattice steel erection masts (light and heavy), 
go ft. to 1s0 ft. high, for immediate hire. Ratiman’s, 
Terminal House, Loudon, S.W.1. Telephone: Sloane 5259 


June, 


simon-Carve 


scope is good 


on sites 


FOR SALI 
other sizes 
Son, Lrp., 


by 2 ft., and 
STEPHENS & 
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this 


we've even 


changed our name 


Our name used to be Isteg Steel 
Products Ltd. For years that name 

has been associated with cold worked 
steel reinforcement bars of high 

quality. We were very proud of 

our Isteg twin twisted bar. 

But progress must have its way. Today, 
we have this new product-—the Tentor 
Bar--acclaimed by structural engineers 
on the Continent and now manufactured 
exclusively by us. And our policy has 
always been to associate company 

and product as closely as possible. 

That is why we have changed our name to 


‘The 


LTENTOR BAR 


Company Limited 


43, Upper Grosvenor Street, London, W.1 
Telephone: GROsvenor 8ror* 


* Full technical information is available in The 
Sentor Bar Handbook. Piease send for one. 

Tentor is manutactured by Guest Keen & Nettiefoids 
(South Wales) Ltd., Cardiff. McCall & Co. (Sheffield) 
Led., Templeborough, Sheffield. The Uniced Scee! Com- 
panies Led., Sheffield. The Tentor Bar Company Limited. 





CONCRETE AND CONSTRUCTIONAL ENGINEERING Jure, 1954. 


BRE 


DESIGN OFFICES 


specialising in Reinforced Concrete work are 
strategically placed throughout the whole of 
the British Isles 











STAFFORD 
Head Office 
Tel : 444 


53 Grosvenor Street, WI 
Tel: Grosvenor 8371 


BRISTOL 
10 Orchard St., 
~ ‘-a8 Tel : 24455 


GLASGOW 
25 Newton Place = 
Charing Cross, C.3 
Tel: Douglas 5906 


NEWCASTLE 
107 New Bridge St., 
Tel : 28136 


LIVERPOOL ; ' f 

Hepworth Chambers a!) | ae DUBLIN 
Church Street ‘* 52 Fitzwilliam Sq. 
Tel: Royal 5375 . Vids Tel : 62039 
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Specialists in SS 
Reinforced Concrete 
Design 
and Suppliers of 
Reinforcement 


THE BRITISH REINFORCED CONCRETE ENGINEERING CO. LTD., STAFFORD 
London, Birmingham, Bristol, Leeds, Leicester, Liver pool, Manchester, Newcastle, Cardiff, Glasgow, Dublin, Belfast 
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